
LMSC UBRARY INVENTORY. PALO ALTO
Retur to LMSC Lbrary. Do not dab.

FACILITIES CRrI~r1rA.

PAR Ili BAISFRESG

+ IL\rMS N S•TURES

r, pp.
S:• "+ + +Ile+ •



88M-T61-7F~II

Thi's document is subjeet to
BPecal ex,+confm~s anid
each 'h'ansmiit'a! to r,,.'.

•1•879naf'ona~s masy be made Only

V•th prior approval of

MIDAS

TRACKING AND CCEMRL CENTERPFACILITIES CRITERIA.

PART II, BASIS FOSR DESIGN

Change of Contract Notie'U17 November 1960

Prepared in Conjunction vith '
Lockheed Missiles and Space Division

Lockheed Aircraft Corporation
Sunnyvale, California

A,?,I0VI APPROVED APPROVED

MANAGER KKNAGER MANAGER 1
Ca44JNICATIONS SYSTEM ENGINEERING SYSTD E ION
AND. CONTROL AND TECHNICAL DIRECTION

The Ralph M. Parsons Compmay
617 West Seventh Street

Los Angeles 17, California

K €o 1 )



-- -�

I
a

'U

U
-J
0

U
0
a
z
0
z
U

4

C



UND-W..r871
Pearte

'A~is epot a&Z is for 165'60g, fr±1di±g4 and tructuresp

or the acilities ~rtrafor a JaDA Tracking and Control Center prepared

for the IMAS Program• nder Lockheed #Awt Corporation, Missiles and Space

Division, Subcontract chase Order No. 28-149, by The Ralph N. Prsons Company.

This document was de loped from the design parameters as met forth in "NIMS

Tracking aud Contr Center Ncai3ities Criteria, Part I, Equipment and Operation

Concepts", 477141 (prepared by LNSD Departmetit 61-91, Bae Engineering),

and thr /root consultation with LMS) repn-esenterives. This report in

submit under Contract A? 04(647)-595 in compliance with Change of Contract

ce No. 12 dated 17 November 1960.U a,
The data developed i&h-0 includesign analysis, criteria,, and

definitive drawings for the technical structures required for an operational

MAS Tracking and Control Center.

Site planning is limited to location of the technical structures only, and.

does not include development of exterior utility distribution systems or

utilities buildings, roads or parking areas, power generating plant, muster

distribution system substation, security check houses, conduit syste2as for

instrumentation and co.unications cabling, or disposition or alteration of

existing site development.
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Part II

SECTION 1

SCOPE

1. 1 KAME OF FACtLITf

MIDAS Tracking and Control Center.

1.2 AREAS AND CCOWCOMMTS

The areas required for this technical facility include three Receiving and

Command Areas and an Operations and System Control Area.

1.2.1 Areas

a. Each Receiving and Command Area includes a Satellite Communica-
tions Building (SCB) attached by an enclosed passageway to a
Radome Support Structure vhich encircles and encloses an antenris
on an Antenna Support Structure.

b. The Operations and System Control Area includes a Central
Operations and System Control Building (006CR).

c. The technical facilities should be enclosed by a security
fence controlled by a Security Check House. (This work is not
a part of these criteria).

1.2.2 Components. The components required include transmitting and receiving

equipment in the SCB's; Data Analysis, IDat Processing, System Control, Tracking

Control, communications equipment, and administration and support facilities

in the COSCB.

1.2.2.1 Each Satellite Communications Building, under control of the Central

Operations and System Control Building, has the capability of transmission

and reception of RF signals.
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a. The Satellite Communications Buildings house the equipment for
telemetry reception, and the facilities required for the atten-
dant personnel. The essential antenna locations as sited, the
requirements for preventing reflection of R? signals from the
satellite aA signal interference from the antenna, and the
instrumentation and communication cable runs between these
buildings and the COSCB established the siting of these build-
ings.

b. An Antenna Support Structure must be provided for each antenna.

a. aobh Radome Support Structure supports a radome, furnished by
others, to form a weather protection envelope for t ie antenna.
The radome must allow trunsmission and reception of RF signals
within tolerable signal degradation limits.

1.2.2.2 The Central Operations and System Control Building (COSCB) houses the

equipment necessary to perform the continuous functions of receiving, record-

ing, formatting, normalizing and displaying all MIDAS system data from the

three Satellite Comm'nications Buildings (SCB's) of the Tracking and Control

Center (TCC), the geographically dispersed Readout Stations, the Launch

Operations Center (LOC) and the MIDAS Operations Center (MOC); to control

the INiDkS System Operationi under the over-all "direction of the MOC, icudi. .

transmitting satellite acquisition data to the Readout Stations; and to tempor-

arily operate the MIDAS system without the MOC, including assessing the alarm

status, transmitting alarm information to the using agencies, and directing

the replacement of nonfunctioning or degraded satellites. In addition, this

building houses the technical, administration and operating personnel required

to perform these functions.

1.2.3 Functions. The Station function and functions of each building are

included in Part I, Equipment and Operation Concepts, LSD-447741, of these

criteria.

1-2
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Part II

SECTION 2

URMPOSE OF BSIS FOR DEIGN

2.1 PURPOSE

The purpose of this Basis for Design is to provide the information necessary

to serve as a basis for the preparation of the final design of the MIDAS

Tracking and Control Center Facilities.

2.2 ASSUMPTION3 AND ADDITIONAL DATA REWJIRED

Because of the accelerated program schedule of the NMAS Tracking and Control

Center, and the limited construction lead time, these criteria were required

prior to resolution of a number of technickl problems. In lieu of defini-

tive data on these aspects, assumptions were used, and it in probable that

revisions will be required after the speculative areas are defined. The

following is a representative list of unresolved areas and unavailable data

for which assumptions were made.

a. These criteria were developed usci available design drawings
(SAMOS Project), and miscellaneous site data, reference
Paragraph 3.2.

Typical of miscellaneous site data which should be verified
prior to initiation of final design are water analysis,
availability and operating pressures of the water supply
system, adequacy of existing sewage system, et cetera.

The availability and reliability of existing electric power
service must be determined pri.or to final design to evaluate
on-line and stand-by power requirements of the TCC.

b. Foundation, footing, and site recommendations were based on
the information available in referenced document, Paragraph
3.2.1 b.
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a. Manufacturers' specific inst•rumentation requirements for
technical collateral equipment are not included in theae
criteria since vendors have not been selected.

d. Siting criteria assumptions, reference Paragraph b.2.1.1.

e. The technical collateral equipment used for facilities design
is representative and typical of types and sizes of equipment
rather than final, since the weapon system is presently in the
FAD stage and final selection of TCE has not been made.
(Technological advances in technical collateral equipment
may increase or decrease facility requirements).

2.3 STATUS OF UNRESOLVED DATA

To insure engineering adequacy of the preliminary drawings and specifications

prepared from these criteria, the architect-engineer executing the final

design will be responsible for the necessary coordination with the design
,1

agency to clarify the design limitations above.

2
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DESIGN CONTROLS

3.1 GENERAL DESIGN COWTRLS

Designs should comply with the latest issues of standard and military codes

and specifications, except where specific recommendations are contained

herein.

3.2 SPECIAL DESIGN CONTROLS

The following special design controls were used for reference in developing

these criteria.

3.2.1 Published Data.

a. "MIDAS Tracking and Control Center Facilities Criteria, Part I,
Equipment and Operation Concepts", January 6, 1961, (Secret),LMSD-447741.

b. "Basis for Design and Outline Specifications for Tracking
and Data Acquisition Station", (Central U.S.A.), June 1959,
prepared by Kirkbhm, Michael and Associates; Contract No.
AF 04(6,47)-356, for the Department of the Air Force., ARDC,

c. "Design Criteria and Outline Specifications, Development/
Operational Tracking Station", (Central U.S.A.), October 13,
1958, (Secret), LR6D-84552, prepared by The Ralph M. Parsons
Company.

d. "Site Selection Study, WS-1I7L Development/Operational Tracking
Station, Central Sites"-, July 22, 1958, (Secret), LMSD-84549,
prepared by The Ralph M. Parsons Company.

3.2.2 Specific Criteria Data. Drawings prepared by Kirkham, Michael and

Associates for the Department of the Air Force, Air Force Ballistic Missile

Division (ARDC), "Tracking and Data Acquisition Station", (Central U.S.A.),

used for siting this facility are listed below.
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av•IM no. sheet Title

AlWW-00-00 G-2 General Legend

b. AW71-08-01 C-i Site Plan - Gsu, Water and Sanitary
Sever Distribution Systus

a. AWl6-.1-01 C-2 Receiving Area I, Soil Boring Logs

d. AwI6-1i-ol C-3 Receiving Area II, Tranimitting Area,
Soil Boring Logs

a. AWl6-01-01 C-4 Receiving Arer. I, Horizontal ControlPlan

f. AWl6-0l-0l C-5 Receiving Area I, Parking Area,
Horizontal Control and Painting

g. AWl6-0l-01 c-6 Receiving Area II, Horizontal Control
Plan

h. AWI6-Ol-0l C-7 Transmitting Area, Horizontal Control
Plan, Grading and Drainage

i. AWl6-0o-0l C-8 Receiving Area I, Grading and Drainage

J. Al16-01-01 C-9 Receiving Area II, Grading and Drainage

k. AWl6-ol-01 C-10 Grading Sections and Paving and
Grading Details

1. AWl6-01-01 C-Il Grading Sections

m. AW71-08-01 C-12 Receiving Area I, Utilities Plan

n. AW7T-08-0l C-13 Receiving Area II, Utilities Plan

o. AW71-08-01 c-14 Transmitting Area, UtMlities Plan

p. AW71-07-02 C-15 Sanitary Sever System
Sta. 0 4 00 to Sta. 33 4 00

q. AW71-07-02 C-16 Sanitary Sewer System
Sta. 33 4 00 to Sta. 61 4 45

r. AW35-19-01 M-17 Typical Details, FLow and Control
Diagram
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Par II

Draw~ing No. Sheet Title

U. AW35-19-01 X-18 Typic.l Details, Flow and Control
Diagram

t. AW35-19-01 Z-1 Power Sysnem Single-Line and
Instrumentation Duct Block Diagram

3
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UCTIOc J4

1A1CIT3¶TURAL AND EZIZERING ANALYSIS

This Masis for Design is the result of initial investigations which were

concentrated upon the fnctional and operational aspects of the Tracking

and Control Center, and subsequent investigations which were related to

the engineering and technical problems peculiar to the weapon system require-

ments.

The material to foLLow represents a carefully considered solution to meet

these requirements. It represents an optimum criteria design based upon

a balance bet -en the requirements of the operating personnel and the

problems associated with the practical realization of these designs.

The plan is based on information available for the propoaed technical collat-

eral equipment (TCE) for this weapon system. The TCE used in the preparation

of this Basis for Design was taken as representative and typical of the kinds

of equipment which could accomplish the required task since final selection

of TCE has not been made. The basic criteria for facilities design included

flexibility, additional air-conditioning and electrical capacity, and gener-

alization of equipment sizes and locations. This demanded buildings capable

of mndification with a minimum amount of disruption to operating groups..

Selection of recommended materials, methods of constructionp and facility

equipment was based on common practice and is in conformance with recognized

1_ -1
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codes, standards, specificationu, end the parameters established in Part I

of theme criteria. After careful evaluation, the most economical system

based on the technical requirements is herein presented for the coastruc-

tion of these facilities.
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4I.2 CIYU

k.2.1 ltAoilties Sitins. The site eelected is located in Central U.S.A.

within the comfines of a former military base, which will enable the use of

existing base support structures for the support of this facility.

4.2.1.1 General. The proper performance of the Tracking and Control Center

depends upon the transmimion and reception of undistorted RF signals over

an ample period of time and within tolerable signal degradation limits.

These factors vitally affect the siting layout and the relationship and

orientation of the TCC components to one another and to the sumrounding

areas. It was assumed in siting the faclities that:

a. The existing power line immediately north of the site would

be placed underground if required.

b. The existing utilities are adequate, or would be modified if
required to accommodate th- new facilities.

c. Existing airport traffic would be curtailed if requirei to
prevent operational interference; (the anutenias shon or.
Drawing 1868-1/101 (in Part I of these criteria) do not
interfere with the prese,6'r air traffic patterns).

td. The existing road imediately north of the site would tbe
closed if required due to operational interference.

e. The property immediately north and vest of the site would
be zone controlled to prevent possible interference from
future construction.

4.2.1.2 Top2grphec Considerations. The recommended site is located on

relatively flat terrain which is acceptably free from electromagnetic

disturbances, reference "Site Selection Study, WS-UTL Developmcnt/

Operational Tracking Station, Central Sites", LSD-84549. The topographical
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features of the site permit favorable reception of lo-.limit, line-of-sight

signals from a great distance.

14.2.1.3 Soaafl~gCa abilitiese Th~e Antenna Support Structures, Badome

Support Structures, the Satellite Communications haildings and the Central

Operations and System Control Building are located to conform to the ,

*laotors Affecting Site Layout", established in Part I of these criteria.

All areas on the former military site which vould not interfere vith preseut

air traffic yore investigated as possible sites for the XMAS TCC. One site

south of the south '-ding mat limited the site expansion capabilities

necessary for this proram beyond the current planned facilities, and in

addition was adjacent to a heavily traveled off-base road. Another site

north of the existing dispensary had sufficient area for the presen•tly

planned and rossible future expansion requirements. However, the siting

of the TCC coQmplex in this are& required the detdolitiLon or deactivation

of all existing facilities within and near this area.

This analysis and evaluation resulted in selection of the site as shown on

Drawing 1868-1/101 (in Part I of these criteria) as the most desirable for

this progrom.

The recomended location provides the least obstruction to the continued

use of the base support facilities and airfield, and in addition provides

the capabt.lity of adding structures within the existing developed portion of

the base, should this be required in the future.

4-4
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It Is reoended that the three antennae and adjoining Satellite Counica-

tions Balldigas be located to form an equilateral triangle with a distance

of 1,000 feet between centerlines of antennas. The COBCD can then be

located madway between two of the antennas as shown on the Site rlan. The

propcsed location will permit additional construction to the east of the

COSCB vithout antenna interference and reduces the cable runs from the

equipment in each SCB to the related equipment in the Data Analysis Area

within the COBCB. With this distance between antennas, the difference in

elevation between antenna pedestal, cannot be greater than 2 feet to meet

the scanning requirements established in Part I of these criteria. Since

the terrain is relatively flat, the location of the facilities as sited

entails a minimum of earthvork.

In addition, the recommended location provides for a minimum cf roadvork,

ready access to the COBS from the main area of the existing base facilities,

and eliminates unnecessary traffic In the vicinity of the antennas. If,

in final design, access is from the north to permit continued operation of

the airport, the TCC complex layout can be rotated counterclockwise to bring

the access road directly to the front of the COXB.

14-5



Part Il

4.3 ARC MICURAL AND STRUCTURAV

The design of the buildings and structures as proposed on the drawings was

based on analysis of the functional requirements of the technical collateral

equipment to be housed In the buildings, and the weapon system personnel and

facility functional and operational requirements as described in Part I of

these criteria.

4.3.1 Central Operations and System Control Building (COSCE). The following

describes the Central Operations and System Control 3ui1dldng, the building

analysis, functional evaluation, materials of construction and design con-

siderations.

4.3.1.1 Building Description.. The CCBCD is a one-story windowless, rectan-

gular structure having an approximate total grose floor area of 112,750

square feet, which includes approximately 100,200 sqare feet on the main

floor, 3,200 square feet on the mezzanine, and 9,350 square feet in the roof

fan houses. Roc 3imes and arrangements have been based upon the functional

requirements of the subsystems and are consistent with maximum utilization

of available floor space.

4-3.1.2 Buildigg Analysis. The building basically consists of four functional

areas: technical, technical support, administration, general support,

The functions and interrelationships, and the nature of equipment associated

with each subsystem, are described in detail in Part I of these criteria.

'W
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The design of the COSCI considered the individual requirements of each

primary operating subsystem, along with the requirements imposed by inte-

gration of these subsystems and the related technical support, administra-

tion, and general support functions into an effective system.

A comparative analysis was made of various design approaches. These

included one-floor, two-floor, three-floor and one-floor-with-basement

schemes.

a. Three-Floor Schemes. The three-floor schemes developed
lacked the flexibility required of a building which must
house a weapon system with peculiar functional requirements.
For this weapon system the basic subsystems do not lend
themselves to fairly equal areas; therefore, in the three-
floor schemes this presented additional space which could
not be justified. In addition, cable runs between equip-
ment became complicated, limited distance cable runs
became excessive, and work flow between interrelated
subsystems became cumbersome. In general, the building
was uneconomical when compared to the one-floor schemes.

b. Two-Floor Schemes. Compered to the one-floor schemes, the
two-floor layouts required approximately i0 per cent more
building area and were proportionately 10 per cent more
costly; the cable runs between equipment were excessive
and less economical; the facility mechanical equipment
was more complicated; a freight elevator waL required for
handling of TCE; and the physical traffic flow was less
efficient, requiring personnel to travel from floor to
floor in the course of normal operations. In general, the
interrelated locations of the subsystems did not fLlIfill
the functional requirements of the weapon system as well
as in the one-story scheme.

c. One-Floor-With-hasement Scheme. The one-floor-with-basement
scheme was developed to investigate the possibility of pro-
viding basement space for housing mechanical and electrical
equipment, facilities for nontechnical storage, and a ready
access to cables extending between TCE to facilitate handling
during relocation or substitution of equipment in the techni-
cal rooms on the main floor.

4-
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Upon evaluation, it was found that the other functions
intended to be located in the basement interfered with the
freedom of cable movement; the method of penetrating the
floor above became complicated and lacked the essential
flexibility required; additional perimeter retaining walls
and interior columns and bems were required to support
the main floor; and in conformance with the 1ational Bailding
Code, firewalls were required in the basement and main-floor

areas. Under these conditions the additional cost required
to provide the basement was felt to be unjustified.

d. One-Floor Scheme. The one-floor scheme shown on the drawings
is recommended basedon the following:

(1) The interrelated primary operating functions are in
proximity to one another to fulfill the weapon system
basic requirements.

(2) In general, -.able lengths between TCE are kept to a
minimum and fulf.ll limited cable run restri ctions
where required.

(3) Physical traffic flow distancez between related technical
functions are kept ID a minimum.

(4) Ower-all control and technical and nontechnical adminis-

tration functions are strategically located with relation
to the weapon system prime functions.

(5) The over-all building area is kept to a minimum, yet pro-
vidos the flexibility and expansion capability required
for this type facility.

(6) The spacing of structural columns allows the required
flexibility for rearrangement and relocation of room
partitions or TCE.

(7) The depressed floor slab, with rewovable floor access
panels, provides ready access to cabling for replacement

or rearrangement of TCE.

(8) The building is classified as Type "N* (noncombustible),
Classification 3 (unprotected, noncombustible) construc-
tion as defined in AlM 88-15. In accordance with the
National Building Code, Section 402.3 (g), fire-wall
separations are not required since the building complies
with the following:

4-.
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(a) It is outside the fire limits.

(b) It is one story high, without basement.

(c) Stocks of noncombustible material within the build-
ing are not crated in combustible material.

(d) A horizontal separation of 80 feet is provided
around all sides of the building.

(e) Means of egress are provided in accordance with
the code.

4.3.1.3 Structural Analysis. The COSCB is located in a minimum seismic

zone. The building is one story high and wind is the controlling factor;

thereftre, lateral loads 3re nominal. It is recommended that the lateral

load resisting elements be limited to the outside walls and to the walls

which bound the mezzanine portion. This arrangement enhances the desired

flexibility for relocation of interior partitions.

To provide relatively column-free areas for all technical rooms, and flexi-

bility for presently planned or future interior partition locations, it is

recommended that this building utilize a 42-foot-6-inch by 60-foot-Oinch

framing bay system consisting of 42-foot-6-inch trusses at 20-foot intervals,

supported on trusses spanning 60 feet, with short-span steel decking on

steel joists which span 20 feet. This recommendation is based on comparative

economic stadies of various framing schemes, and the weapon system require-

ment for facility flexibility.

Framing schemes considered included various combinations of long or short-

span steel decXing, long or short-span steel Joists, beams, trusses or

4-9
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tapered steel girders, and 20-foot by 40-foot or 42-foot-6-inch by 60-foot

framing bays.

The 20-foot by 40-foot framing bay systems (&pproxiaately 24 cents per square

foot more economical) were rejected since they lacked the degree of flexi-

bility required for this weapon system.

Of the 42-foot-6-inch by 60-foot bay schemes investigated, two provided the

required flexibility and column-fr - floor areas, and were favorable in cost.

These systems were similar in framing, except that one utilized trusses wad

the other tapered steel girders; the trusses offered an advantage in the

method of ceiling support.

4.3.1.4 Nnctional Evaluation. The proximity of one subsystem to another,

as shown on the drawings, is in direct proportion to the frequency of

interrelated operations. These functional interrelationships and the

analyses which determined the relative locations of the various subsystems

and functional areas within the buildiLg are as follows:

a. Data Processing and Analysis. This subsystem acts as the
hub for the other operating subsystems of the TCC. It
serves as the storage and switching unit between the various
input devices, and performs all of the automatic arithmetic
computations for the Station's dispersed SCB's and the opera-
ting subsystems within the COBCB. The physical location of
this subsystem is midway along the vest exterior wall of the
building to facilitate instrumentation and communication
cabling between the SOB's and the COSCB. The related primary
operating subsystems are located adjacent to this subsystem

g to the east and north.

b. Central Control. The flow of data between this subsystem
and the other primary operating subsystems, the short cable-
run requirements to the Data Analysis function, and the

4-i0
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quantity of data transmitted between this subsystem and the
Communications subsystem, determined that Central Control
should be located adjacent to, or adjoining if possible,
theme closely functioning subsystems.

Central Control operational requirements, which 1nclude
facilities for observation and projection (projector height
of approximately 16 feet), established a minimum 20-foot
ceiling height in the Central Control Room. The use of a
mezzanine level for the Projection Room and the Observation
Room, both located over the Eqripment Room, is recommended
to meet these requirements. It is further recommended that
the areas over the Operations Planning Room, Projection
Booth, Equipment Room Office, and Maintenance and Storage
Room, be extended to mezzanine roof height to provide the
expansion capab!.lity for Central Control as shown on the
drawings.

Indtial construction should provide the capability for
Central Control to expand the entire width of the 20-foot-
high area, from corridor to corridvr, without major structural
changes or interruption to operations. If this expansion
occurs, the Operations Planning Room, Projection Room, and
the Equipment Room will require additional space. Either a

new area located over the Data Processing and Analysis Room
will be required, or one of the nontechnical areas presently
located adjacent to Central Control will be displaced. This
displaced area will then be moved to a new building location
or to an addition to the building.

c. Communications. This subaystem handleB all of the inter-

and intra-station communications requirements for the primary
operating subsystems and administration functions of the TCC.
Its location, adjacent to both Central Control and the adminis-
tration area, was selected based on the major flow of data
between this subsystem and the Central Control subsystem,
the Data Analysis subsystem, and the administration area.
To provide ready access to the two communications lines
classified "secret", these lines should be placed in the
attic space over the corridorF, and the corridor ceilings
provided with removable panels, An alternate method would
be to provide catwalks and ligh,.s in the attic area.

d. Tracking Control. The location if the Tracking Control sub-
system was dictated by the requi:.emezvt for relative isolation
with respect to the other primary operating subsystems, and
by the flow of data from Data Analysis, and to Central Control
and the three remote SCB's. Mis subsystem was located across
the corridor north of Data Analysis.

4-11
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corridor south of the technical area. This location provided
the using• subsystems with readyv access to the support functions.

The individual support functions within this area were =rrwnW
to provide continuity of york and traffic flow. In addition,
maintenance and storag~e facilities were provided In each

primary operating subsystem to perform these functions at
the organizational level.

( lnctions such as Tracking Control Staff Engineers, Trackting
Operations Technical Representatives and Technical Gpermtions
Drawing Maintenance Staff were located north of the technical
area and between the technical area and the administration
area, to act as a buffer zone between these two dissimilar
functions. These technical support groups are-functionally
related to both the technical and administration functions.

The Storage Rocm and ,the Controlled Storage Area are for
technical collateral equipment and technical components only.
It is recoended that storage and varehouning facilities be
provided in one of the existing on-site buildings for house-
keeping supplies.

g. Administration. Administration and technical management
functions were primarily located in a U-shaped area north
of the technical area, along the building's north exterior
wall, as shown on the dravings. These included the Station
Manager, Assistant Station Manager, Administrative Staff,
Engineering Staff, Subsystem Directors and Managers, Document
Control, Publications and Reproduction, MWil Service,.
Personnel and Industrial Relations and Stenograpb4c Services.
This over-all area vas divorced from the technical area bssed
on the dissimilarity of function, and to reduce unnecessary
administration personnel traffic in the technical areas. The
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inherent differences in required working conditions, i.e.,
typo of lighting, air-conditioning requirefentmp fire-
protection requirements, et cetera, lent themselves to a
physical separation.

Individual technical management functions were located
within the subsystems in the technical areas only where
required.

It is recomended that a cabinet for flammable materials
be provided for storage in the reproduction area of the
Publications and Reproduction Room.

h. ftcility qIpport. Facility support functions, Including
security, first &:d, dining, and building maintenance, were
located in areas most compatible to their function.

The dining facilities were located in the southeast corner
of the building, fairly well isolated from the primary opera-
ting subsystems. These facilities are recommended due to
the relative isolation of the proposed TCC to otiier facilities,
the expected number of prime shift ind remaining shifts per-
sonnel and visitors, the multishilt and split-shift nature
of the over-all TCC operation, and the "relief break" opera-
tional requirement of certain subcystems.

It is anticipated that the TOC will attract Government
dignitaries; therefore, a Dining Area and Dining Alcove are
recommended for serving these *VIP's" in an area independent
of, but in proximity to the Cafeteria. These areas can,
in addition, provide a dsr-roo ares, for operating personnel
during relief break or "off time" stand-by during nonscheduled
meal times.

Alcoves for vending machines have been provided in two loca-
tions for immediate access during break periods.

The Equipment Field Maintenance Support function and Mainten-
ance Services Supply function should be located in an existing
on-site building.

4.3.1.4 Building Materials. The following describes the building materials

to be used for construction:

4-13
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a*. Footi . The footings and foundation wealls should be rein-

b. P uftm Vateroomli and Sealin. Dapproofing should
be prvided under concrete floor slabs. Waterproofing shouldbe provided an eterior ,-*.Us around depressed areas. Sealing
or the exposed concrete below the removable floor is recommended

to prieset dusting and residual chemical action affecting equip-

ment or cabling. Provision should .be made in final design to

insure that the depressed slab and underfloor pit areas remaln
Ary at all times to prevent damae to cabling and TCZ. All
utility lines and instrumentation and communication duct banks
should slope away from the building.

a. Floors. All floor slabs and depressed slabs should be con-
;Ee--'Lth smooth trowel finish.

(1) All are"a housing technical collateral equipment should
have free-access floor panels above depressed concrete
slabs, as noted under "Special Conditions" below, except
the Coamunications Equipment Room, Crypto Room, Switch-
board Room, and Supply ^C02unications Office.

(2) All floor finishes should be asphalt tile or vinyl
sbestos tile, with rubber base, except as noted below.

(a) Toilet room floors and base should be ceramic tile.

(b) The Kitchen &ad CLfeterla Se, ving Ares floor and
base should be quarry tile.

(c) Floors should be exposed concrete in the mechanical
and electrical equipment rooms, Shipping and Receiv-
ing Rooe, Storage Area, and Boiler Room.

(d) Te floor finish in the Dark Room should be chemical-
resistant asphalt tile.

d. Exterior Walls. Reinforced concrete tilt-up panels are recom-
mended based on an economic analysis and evaluation of various
construction materials capable of providing the required *U'W
values.

e. Roof. Roof construction should be built-up roofing over

steel framing.

t
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If. Pkret Wals. Minimum height parapet walls should be pro-
Tided.

g. Flashing. Flashing, where required, should be ferrous metal.
h. Expansion Joints. Expansion-joints, if required, should be

protected with 16-ounce copper and premolded filler expansion-
joint material, covered with elastic cement oar caulking.

i. Interior Walls. Interior walls should be non-load-bearing
concrete block.

J. Interior Partitions. Interior partitions should be dry-wvllor plaster on studs, except as noted below under "Special

Conditions".

k. Ceilings. Ceilings should be suspended, removable, acoustic
'odul"r p- l. except as recommended for the areas or rooms
indicated below.

(1) Suspended plaster ceilings should be provided in the
toilet rooms, Janitors' closets, support supply rooms,
and Kitchen.

(2) Suspended acoustic plaster ceilings should be provided
in the Lobby, Cafeteria, VIP Dining Area and VIP Dining
Alcove.

(3) Exposed roof construction should be provided in the
electrical equipment rooms, Shipping and Receiving Room,
Storage Room, Boiler Room, Refrigeration and Tan Room,
and the roof fan houses.

1. Doors. Doors should be flush wood except as noted below.

(1) Doors in areas which require acoustical treatment should
be solid core flush wood, and weatherstripped.

(2) Doors to areas housing technical collateral equipment
should be solid core, flush wood, pair doors 6 feet
0 inches wide by 8 feet 0 inches high, weatherstripped
where required.

(3) Doors to mechanical and electrical equipment rooms should
be hollow metal.

(4) Vault and Crypto Room doors should be standare fire-rated
vault doors (Underwriters approved), of standard manufac-
ture for the design purpose.

4-15- 4
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a. d!v:L-. Sfa•rdwre •:ouUl be of standard manufacture for the
design )4rpose.

"LWmItU', vvcesa rooms must be provided with panic hardvare
k vtl.'.iu ex:erior ;xd-vare) on exit doors only.

(2) Doors -tquirirtg security control should have panic hard-
ware, wire and lead seals, and should have no exterior
hardwarn.

n. Pe~ntlng All interior and exterior surfaces, except acoustic

= i should be painted.

o. Roof Fan Houses.

(1) Floors. Floorm should be reinforced concrete slab with
6ich concrete perimeter curbs with integral waterproof
membrane. All pipes, ducts, and conduits penetrating
the floor should be sleeved and thoroughly flashed and
calked to prevent water and moisture from penetratingto the ceiling area below.

(2) Exterior Walls. The exterior walls should be steel
( frame with structural insulating panels.

(3) Roof. The roof should be built-up roofing over rigid
insulation on an impervious membrane over steel decking,
on steel framing.

(4) Doors. Doors should be hollow metal, set in pressed
meta frames.

p. Special Conditions

(1) Walls and ceilings in the following rooms should be given
special acoustic finish above 4-foot-O-inch hardbcard
vainscots: Message Center Room; Crypto Room, Projection
Room, Operations Planning Room, Data Processing and
Analysis Room, Tracking Control Room, Projection Booth,
Observation Room.

(2) Staggered stud partitions with acoustic blankets should
be provided around the following roams: Central Control
Room, Message Center Room, Scullery.

(3) The interior face of electrical equipment roams and
Refrigeration and Fan Room concrete block walls, common
to office and technical rooms, should be acoustically
treated.
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(4) Lighting and utility connections in the Data Processing

and Analysis Room and Central Control Room should be
arranged to eliminate interference with the partitions
indicated on the drawings by dash lines.

(5) Rooms with technical equipment must be provided with

free-access, removable floor panels, covered with sheet
vinyl; (cork is recommended for the Central Control
Room to attenuate sound), Laminated or cast-metal floor
panels, keyed to fit independent supporting posts spaced
to conform with the panel size, are recommended. Panels
should conform to a 1-foot-6-inch or 2-foot-0-1nch square
module to allow panel omission where macke occur. Individual1

panel units must be removable without disturbing adjacent
units. The fitnish floor should be level to within 1/8
inch in any direction within a horizontal distance of 20
feet 0 inches. A minimum dimension of 18 inches is recom-

mended between subfloor and top of finished floor panels,
except in the Mezzanine Projection Room and Observation
Room, where the -recommended dimension is approximately
8 inches. A minimum space of 16 inches should be provided
between subfloor and panel floor members to accommodate
cabling and ductwork, except in the Mezzanine Projection
Room and Observation Room where 6-inch-clear space should
be provided. Panels must be devoid of metal edging or
other exposed metal protrusions, and must be constructed
and installed so as to be dusttight (to prevent entry of
dirt into the underfloor space).

(6) The floor support system of the technical corridors over
depressed slabs should be of similar construction to the
support system of the free-access removable floors to
provide apace for cabling and ductwork under the corridors
between technical areas. The floor should be of permanent
construction of material similar to free-&ccess panels.
Dimension from depressed slab to finish floor, and the
minimum space between depressed slab and underside of
floor should be the same as for adjacent free-access floor
areas.

(7) Based on present-day freight-handling operations, where
truck tailgates are hydraulically operated, and to avoid
drainage and freezing problems inherent with an exterior
depressed ramp, it is recommended that the loading dock
in the shippipg ,and receiving area be at grade.
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4.3.1.5 De sln Considerations.

a. Wind. National Burewa of Standards should be used for wind-
la requirmenes.

b. Live Loads,.

(1) Roof. 40-pound-per-square-foot snow load

(2) Flo

(a) All areas should be capable of sustaining a uniform
load of 100 pounds per square foot and a concentrated
load of 1,000 pounds, except an noted below.

(b) In accordance with the manufacturer's recommendations#
the Iree-access removable floor panel areas should be
capable of sustaining a uniform load of 250 pounds
per square foot and a concentrated caster load of 1,000
pounds, with a maximum allowable deflection of 1/16
inch.

( c. Speciul Consideration. Special consideration should be given
to the structural design of the Projection Room and Observation
Room floors. Foot traffic should not cause deflection or vibra-
tion of images projected on the screen in the Central Control
Room. It is recommended that these floors utilize a concrete
&lab supported by steel framing, with an allowable maximum
deflection under live load limited to 1/360 times the span.

d. Equipment Foundations and Supports. Each item should be
designed for the specific loads. Centrifugs.2 equipment founda-
tions should have a minimum ratio of foundation to equipment
weight of 3 to 1. Reciprocating equipment foundations should
have a minimum ratio of foundation to equipment weight of 5
to 1.

e. Foundations. A foundation investigation and recommendation
report will be required prior to final design to establish
the allowable soil pressure and design capabilities for fbunda-
tion design. Building footings should extend below the frost
line.

f. Frost Line. The frost-line depth is 48 inches.

g. Seismic. The site is Seismic Zone 0 in accordance with the
Uniform Building Code.
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4 . 3 . 2  Satellite Communications Building (SCB). The folloving describes

the Satellite Communications BuilAings, the building analysis and the

materials of construction. The buildings are Type "N* (noncoabuetible),

Classification 3 (unprotected noncombustible)o as defined in Chapter B

and Appendix C of APR 88-15.

4.3.2.1 Building Description and Analysis. Three identical one-story

rectangular, windowless structures, each having a total gross floor area of

approximately 3,150 square feet, are required.

An analysis was made of design@ previously developedfor VEY Receiver and

UHF Receiver Buildings prepared for the SAMOS and NIWDS programs, and the

SCB's prepared for the U.K. MIWS Station.

After evaluation, it was determined that the SCE's design for the U.K.

KIDAS Station most closely met the technical and physical tratfic require-

ments for this station, and was therefore used as a basis for the design

of these SCB's.

Each SCB is connected to a Radome Support Structure (which encircles the

Antenna Support Structure) by an enclosed passageway. Location of the

SCB's vtth respect to the Rhdome Support Structures is based upon a

maximum cable run distance of 200 feet from the antenna horn to specific

communications equipment in the Receiver-Command Room. The SCB's are

separated from the Radome Support Structures by approximately 17 feet to

provide an RF radiation buffer zone for operating personnel. The passageway
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provides a personnel entrance to the hdoome Support Structure required for

frequent operator trips to the antenna. To prevent sudden changes in tem-

perature and dust and moisture from entering into the Receiver-Cmaand Ro1m,,

access should be provided through a vestibule or passagew with double

sets of doors.

Room sizes and building arrangements are based upon maximum floor space

utilization consistent with equipment and personnel requirements and work

flow, and include the requirements for "technical equipment to be defined".

Modular free-access removable floor panels over depressed concrete slabs

are required for cable runs between TCE in the Receiver-Coanz4nd Rooms and

the Console Rooms to provide the flexibility and expansion capability

described in Part I of these criteria; cab]j trenches with removable trench,

covers are provid9d from tLe Receiver-Command Rooms to the Cable Rooms of

the Antenna Support Strzcturea. Each building includes the following.

a. Console Room. This room houses the aster Transmitting
and Receiving Control Console and is separated from the
Receiver-Command Room by a partition with viewing windows
to reduce sound transmission to the Control Room. It is
located adjoining the Receiver-Conanand Room for control
and visual observation of transmitting and receiving
operations.

b. Receiver-Command Room. This room houses the equipment for
the transmission and reception of satellite RF signal data.
Its location is limited by the cable length distance from
specific equipment to the antenna horn, as specified in
Paragraph 413.2.1.

c. Equipment Room. This room, which houses the mechanical and
electrical equipment needed to service the technical
collateral equipment and building requirements, is located
adjacent to the Recoiver-Command Room to reduce conduit and
duct runs.
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d. The remainLng rooms are located on either side of the entrance
corridor, in proximity to the technical rooms.

4.3.2.2 Building Materials. The materials to be used for construction are

described in Paragraph 4.3.1.4,, except as noted below.

a. Floors. The floor in the Receiver-Command Room and the Console
RoMhouldbe a modular, free-access floor as described in

Par agr aph 4.3.1.4 p.(5).

b. Exterior Walls. Exterior walls should be load bearing, rein-
forced concrete block.

c. Interior Walls. Interior walls should be load bearing rein--
forced concrete block.

d. Ceilings. The Mintenance Shop and the Technical Storage
Room should be suspended dry-vall.

e. Doors. Pair of doors indicated on the dravings should be
-fet 0 inches wide by 8 feet 0 inches high to accommodate

equipment passage; all other doors should be of standard
manufacture for the design purpose.

f. Special Conditions. Perimeter valls in the Receiver-Command
Room and the Console Room should be vapor sealed and Insulated
with appr'oximately 3-1/2 inches of insulation blanket. The
wall finish in these rooms should be acoustic tile from the
4-foot-0-inch-high hardboard wainscot to the ceilings.

-4.33 Antenna Support Structure. The following describes the Antenna

Support Structure, the design annslysis, design considerations, and materials

of construction. This structure is Type "NO (noncombustible), Classification

1 (fire resistive), as defined in Chapter B and Appendix C of AP14 88-15.

4.3.3.1 Structure Description and Analysis. Three similar Antenna Support

Structures are required. The 20-foot-high Antenna Support Structures are

square, reinforced concrete, and are designed to support the 60-foot
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parabolie PF reoeiring and transmitting ant3naas. The Antenna Support

Structures and antennas are enclosed within the radome and Hadome Support

Structures. The structures include cable rooms and cantilevered top

platforms (decks) vith concrete antenna base-mounting curbs and pipe

guardrailings. Exterior stalts should be provided for access from the

radome structure floor to the platforms. Cable trenches sh~uld be pro-

vided as described in Paragraph 4.3.2.libetveen the cable rooms and the

depressed slabs In the SCB's.

The distance from the center of the Antenna Support Structures to the face

of the SCB's should be approximately 55 feet, to provide a radidtion buffer

zone separation and minimum cable run distances as described in Paragraph

S4.3.2.1.

4.3.3.2 Design Considerations. The following Antenna Support Structure

design criteria are based on the best information available, as the antenna

currently is in the design stage. In computing wind loads, 90-knot V4.nds

have been assumed as maximum.

a. Antenna Design Loads and Dimensions.

Maximum Antenna Total Cross Weight (Including Pedestal) -
300,000 pounds.

Minimum Antenna Total Gross Weight (Including.Pedestal) -
90,000 pounds.

Heaviest Component - 18,000 pounds.

Live Load on Platform - 250 pounds per square foot.

Antenna Mounting Height (Be.va of Pedestal to Center of
Reflector) - 40 feet 0 inches.
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Antenna Reflector Diameter - 60 feet 0 inches.

Maximum Overturning Mu*ent Due to Accelerating and Decelerating
Inertia of Antenna Reflector - 23,000 ft. lbs.

(Although it i.s expected that the antenna will be covered by a pro-
tective radome, it is probable that it may be operational prior to
installation of the radome, and there may be periods when the
radome will be removed, exposing the antenna to the elements.
Fbr this reason the udditional criteria in Paragraphs b. and c.
below are shown).

b. Wind Loads Due to 5-Knot-Wind. Antenna Operational,* (With
W Reflector Sighting Axis Horizontal}

Horizontal Drag - 35,000 pounds.

Vertical Uplift on Reflector - 10,000 pounds.

Overturning Moment - 1,600,000 ft. lbs.

Maximum Torsion Due to Wind About Vertical Axis of the
Antenna Pedestal - 132,000 ft. lbs.

c. Wind Loads Due to 90-Knot Wind, Antenna Stowed, (With Reflector
Sighting Axis Vertical)

Horizontal Drag - 61,000 pounds.

Vertical Uplift on Reflector - 57,000 pounds.

Overturning Moment - 2,700,000 ft. lbs.

d. Antenna Bse Mounting Details. Rigidity requirements are as
follows:

(1) Maximum allowable temporary rotation of the top of the
support structure due to the effects of a 50-knot wind
when antenna is operational (antennas will be stowed
in winds above 50 knots) - 0.15 milliradian.

"Wind overturning moments are taken about the ceqterline of the antenna
pedestal base. They include the effects of both horizontal and vertical
wind-force components. The wind angle of attack, assumed at 15 degrees
upward from the horizontal, yields load values larger than loads produced
by a horizontal wind. The assumed wind velocities are based on maximum
gust velocity.
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(2) The structure should not permanently deflect, settle
or rotate under the effects of a 90-knot wind with
antenn stowed.

(3) To insure a6ainst excessive long-term settlements of the
structure foundations, the bearing soil strata should be
capable of supporting a load equal to twice the design
load for a period of at least 48 hours without settlement.

(4) Settlement should not cause the center of the radcme to
be displaced from the center of the antenna by more than
6 inches.

4-3.3.3 lilding JMaterals. The following describes the materials to be

used for construction.

a. Structure. The entire structure should be constructed of
reinforced concrete.

'b. Access Stair. The access stair should be steel frame with
safety treads and steel pipe handrails.

c. Guardrailings. Steel pipe guardrailings should be used around
the perimeter of the platform.

d. Antenna Anchors. Steel bolts and plates should be used to
anchor the antenna to the Antenna Support Structure curb as
indicated on Drawing 1868-1/112. The sizes and locations of
bolts and plates should be verified prior to final desigh.

4.3.4 Radome Support Structure. The following describes the Radome Support

Structure, the design analysis, design considerations, and materials of

construction. This structure is Type "N" (noncombuRtible), Classification

1 (fire resistive), as defined in Chapter B and Appendix C of AFM 88-15.

4.3.4.1 Structure Description and Analysis. Three similar Radome Support

Structures are required. The Radome Support Structures are cylindrical,

reinforced concrete structures which surround the Antenna Support Structures,

4-2
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and support the protective radomes. A 16-foot-0-inch-vide by 13-foot-0-inch-

high exterior service entrance with rolling door and concrete ramp should be

provided for service entrance in each structure. The location of the service

door as indicated on the drawings is optional and may be relocated in final

design to accommodate roadway layout. The rolling door should be provided

with a heating element to prevent freeze-up in wintcr weather. The Radome

Support Structures are connected to the SCE Receiver-Command Rooms by

enclosed passageways as described in Paragraph 4.3.2.1.

4.3.4.2 Design Considerations. Each Radome Support Structure must carry the

dead weight of the radome plus loads due to wind. These loads are delivered

to the structure as membrane stresses acting in the plane of the radome sur-

face. Vertical components must be carried in compression by the structure

walls to the foundations. Horizontal components must be carried by the

top portion of the structure acting as a structural ring. The structural

ring must resolve the borizontal components intc shie•- loads that are
carried in. shear by the structure wall to the found•etion.

Design loads based on a 90-knot wind are shown below. The 90-knot wind

has been assumed as maximum (see Figures 4-1, 4-2, and 4-3).

Radcme Total Dead Weight 198,500 pounds
Lift 149,650 pounds
Drag 136,000 pounds
Moment 5,986,o00 ft. lbs.
Equatorial Diameter 110 ft. 0 in.
Minimum Equipment Access Door Size 13 ft. 0 in. high by

16 ft. 0 in. wide
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Movement of individual radome bearing plates caused by flexural bending ofI

the Radome Support Structure from foundation settlement should not exceed

2 inches. The Radome Support Structure floor should be a concrete slab

designed for a maximum wheel load of 10,000 pounds. Minimum alab thickneas

should be 6 Inches. The service door should have an interior locking device

to prohibit entrance of personnel during operational periods, to prevent

injury from RF radiation.

4.3.4.2 B.ilding Materials. The following describes the materials to be

used for construction.

a. Structure. The entire structure should be reinforced concrete.

b. Doors. A pair of doors should be provided at the passageway
entrance; a rolling door should be provided at the service
door as described in Paragraph 4-.3.4.1.

c. Radome Anchors. Steel radome bearing plates with mounting
bolts as shown on Drawing 1868-1/113 should be provided. The
sizes and locations of bolts and plates should be verified
prior to final design.

d. Ramp. A reinforced concrete ramp should be provided at the
service entrance.
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4. PLU~MB= AND n13 PPOICTZQW

4.4.1 Plmbina. Plubing ineluAse potable and industrial water piping,

natuaml gas piping# sanitary waste and vent lines, and plubing fixtures

required for all buildings.

In preparing these criteria it has been assumed that adequate water supply,

sanitary drainage feailities., and natural gas supply are available at the

site.

4.4.l.1 Potable Cold Water. Potable cold-water piping should be extended

from exterior iains to all plumbing fixtures, kitchen equipment, dark-room

equipmnt, hose valves, water heaters, cooling tower, and industrial water

system as required.

4.4.1.2 Potable Hot Water. Potable hot-water piping in the COSCB should

be extended from water heaters to the plumbing fixtures, kitchen equipment,

dark-room equipment, and spray humidifiers, as required, with circulation

pump in the return lines. Electric water heaters without circulation pumps

should be provided in each Satellite Communications Building.

4.4.1.3 Industrial Water. Industrial water should be provided through

back-flow prevention valves from the potable cold-water system,to supply the

chilled water systems and hot-water heating systems.
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4.4.1.4 Naturai ,as. Piping for the non-interruptable service should be

extended from exterior mins to all gas-fired equipment in the Kitchen,

Scullery, and the boiler pilot lights. Piping for Interruptable natural gas

should be extended from exterior maine to the boilers.

4.4.1.5 Sanitary Waste and Vent System. Sanitary waste and vent lines

should be provided for all plumbing fixtures, kitchen equipment, dark room

sinks, floor drLnai, and floor sinks. Sanitary lines should be extended out-

side of the buildings for connection to exterior mains. It Is reconmnded

that underfloor drain lines from drinking fountains be oversized to permit

future connection of additional plumbing fixtures to the drainae system

with a minimum of cutting and patching.

4. 4.i.6 Plumbing Fixtures. All plumbing fixtures should be of standard

manufacture for the design use.

4.4.2 Fire Protection. AIW 88-15 requires that fire protection be pro-

vided in buildings containing facilities of a critical nature. The TCC is

a highly critical facility requiring continuous operation snd a high degree

of reliability. Inasmuch as the equipment in the technical areas is

electronic, the probability of a fire occurring in these areas is small.

The prime concern, therefore, is to extinguish or contain fires occurring

in the nontechnical areas. However, based on the severe and costly damge

that would be caused to the technical collateral equipment in the primary

operating rooms through the use of a water system, it is recommended that an

operating wet-pipe system be provided for nontechnical areas only. To provide
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flexibility for possible nontechnical future use of the present technical

are", it in reeoimmudd that the vet-pipe system be Installed over these

are"a, with Thc sprinkler beads capped. It is recommnded that portable

hand-operated, carbon-dioxide extinguishers be provided in the technical

areas. -4n automatic carbon-dioxide system Is not recosmended for the

tocLaInal aream sa it present@ a personnel hazard.

4 .4.2.1 Wet-PiAje Brinkler System. Automatic wet-pipe, fusible-link

sprinkler system should be provided within the COSCB, with heads subject to

Me.hanical damage covered by protective 'cages. In areas of high-heat gain,

Yrads with high ratings sbould be used.

4.4.2.2 Fire Alarm. A fire-alarm system should be installed as described

in Paragraph 4.6.20.
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4.5 HATiNG, V mITIL&INo AxD AIR COnDITIOInGo

S• 5.1 General

4
4.5.1.i Heating, ventilating and air conditioning should be provided in con-

foranoe with Air Force )nuals 88-8 and 88-15. Outdoor desin conditions

are based on information obtained from the U.S. Air Force.

4.5.1.2 All areas, except utility spaces, should be air conditioned with a

filtered air supply. Technical areas and room should be miAntained at

temperature and humidity conditions necessary for the equipment operation.

Nontechnical areas and rooms should be air conditioned as required in

Weather Zone B and held to the same conditions as the technical areas, with

less precise controls, to maintain the building environment. Air-condi-

tioned areas should be maintained at a positive pressure with respect to

site barometric pressure. Toilets, Kitchen, Scullery, mechanieal and

electrical equipment rooms, Shipping and Receiving, and nontechnical storaga

areas should be heated and mechanically ventilated.

4.5.1.3 It is recommended that systems serving the technical areas be

sized to include a nominal increase in technical collateral equipment loads

in addition to the basic loads shown on the TCE list in Part I of these

criteria. This recommendation is based on past experience which has shown

that technological advances prior to final construction and during facility

operation have re'uired increased capacities of facility systems, thereby '
necessitating building modifications where initial additional capacity had

4I
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had not been provided. For example, the Computer Room air conditioning sys-

ton at the Vandenberg Tra.king Station vas sized for an initial 160 ton load

vhich vas later increased 70 tons for a total of 230 tons. and the Comuter

oom at the Neo HNeshire Development/Operational Tracking Station had a 55

ton increase, going from 145 to 200 tons.

The facility system in the TCC have therefore been sized to reflect a

similar anticipated increase in loads.

4.5.1.4 The Flow and Control Drawing, No. 188-1/114, included as part of

these criteria, indicates the recomended methods and points of control,

extent and zoning, and the general paths of air flow for the technical area

air systems.

4.5.2 Design Conditions

4. 5 .2.1 Outdoors

a. Summr

Dry Bulb 95 degrees F.

Wet Bulb 78 degrees F.

Daily Range 28 degrees F.

b. Winter

Dry Bulb Minus 15 degrees F.

Specific Humidity 1 Grain per pound of dry air

Averagn wind velocity 10 mph

c. Barometric Pressure

Site barometri3 pressure 28.80 inches of mercury j
4- .43



Part 11

4.5.2.2 Indoors

a. Technical ft~uilpment RoomsI

(1) Temperature control point 72 degrees F. DB
Allowable deviation 12 degrees F.

(2) Relative humidity control point 45 per cent
Allowable deviation J5 per centNi

"b. Computer Equipment (under floor supply)

(I) Entering temperature control point 60 degrees F. DB
Allowable deviation J2 degrees F.
Allowable rise 25 degrees F.

(2) Entering relative humidity control
point 55 per cent

Allowable deviation _5 per cent

a. Nontechnical Rooms (with exceptions below)

(1) Temperature control point 72 degrees F. DB
Allowable deviation ;2 degrees F.

(2) Relative humidity control point 45 per cent
Allowable deviation 110 per cent

d. Toilet Rooms, Kitchen and Scullery

70 degrees F. minimum vinter DB temperature.

e. Shipping, Receiving and Storage

55 degrees F. minimum winter DB temperature.

f. Radome Support Structure

Sufficient heat to prevent formation of ice on radome
105 degrees F. maximum DB temperature.

4.5.2.3 Air Filtration. Filtration efficiency for air-conditioned rooms

should be approximately 100 per cent at 50 microns in the technical areas, and

a minimtm of 80 per cent by AFI Code procedure in the nontechnical areas.
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o
--.5.2.4 Air Qpwt~ oe.@ Supply air quantities should be based on the air-

conditioning requirements.

Gen3•_eral, 8fstn Description and Analys:is

4.5.3.1 ieating and Cooling Plants. For the precision of control required

for these facilitieso It is recomended that hot and chilled water be

utilised as the heoting and cooling media. Chilled water should be pro-

duced in a central refrigeration plant, for use by the sir-handling equip-

ment in the Central Operations and System Control Building and in the

Satellite Communications Buildings. Hot water should be produced by boiler

plants in each building, for use by the air-handling equipment serving

that building only.
(

An economic analysis of central refrigeration and boiler plants for the

entire TCC including the accompanying distribution piping, versus a single

plant for the COSCB and separate ones for each SCB, influenced the recom-

randation with consideration given to such irreducibles as less and easie-

maintenance, more reliability, et cetera.

A further cost analysis of schemes employing two, three, and four chillers,

reciprocating or centrifugal according to the provisions of AFM 88-15, with

the additional requirement that the critical cooling load be carried with one

chiller inoperative, has shown a recommendation of three centrifugal machines

to be the most economical. A study of boilers, based on the provisions of

AFM 88-8, resulted in a recommendation of three boilers in the COSCB and two

in each SCB.
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Inasmuch as these studies have been based on the best available information

and estimted TCE loads, a similar analysis should be made during final

design of the facility, and any changes dictatued by the results oa the

final studies should be incorporated into the final design.

4.5-.3.2 Technical Areas. Air-handling units should be built-up and located

either in the Refrigeration and Fan Room or in roof fan houses. Dew point

control should be maintained with sprayed coil dehumidifiers. These are

preferred to air washers based on the initial advantages of lower equipment

cost, less space requirements, and minimum roof loading.

4.5.3.3 Nontechnical Areas

a. COSCB. It is recommended that the air-handling systems be
multizone, with package air-handling units located in roof
fan houses. The less precise humidity control-requirement
justifies this recommendatito over more expensive sprayed
coil units; and the location of the units over the areas
served justifies this approach over dual duct systems, with
the additional advantage of keeping controls out of the ceil-
ings for ease of maintenance. The offices along the exterior
walls should be equipped with auxiliary radiation to prevent
the occurrence of cold exterior walls during periods of
extreme outdoor winter conditions.

b. SCB. Based on economics, it is recommended that the office be
air conditioned as a separate zone from the unit serving the
technical areas.

4.5.4 Air-Handling Systems

4.5.4.1 Air-Conditioning Supply - Technical Areas

a. Air distribution for each technical equipment room should be

through a reheat coil and supply ductwork to room ceili,,g
diffusers set in a modular pattern. Return air should pass
through registers into a ceiling plenum established for the
unit supplying the areas. An auxiliary supply system directly
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oonfttionlng specific equlpment requiring special cooling,,

lofated In theftta Ploessivand Analysis Room should be
basically the saw,, except that the supply air should travel
below the floor into an underfloor plenum, through the equip-
ment, and then discharge Into the room. Air-handling equip-
mat, except equipment for the underfloor distribution syItem,,
should be located in the roof fan houses in the COSCB and in
the BCD Nquipment -ooms. Maximum use should be made of the
overhead supply system in the Data Processing and Analysis
Room to take advantage of greater permissible temperature dif-
terentials, hence lower total air quantities.

b. The air-conditioning units, ductwork, reheat coils, and room
celling supply and return air outlets should be designed to
provide additional air capacity for technological advances and
changes in TIV requirements as previously described. In
addition, the Roof Fan House for the equipment serving the
Central Control area should have ample space for another air-
handling system to provide expansion capability.

c. Equipment for each system should include a mixing box, filters,
a sprayed coil dehumidifier with spray water pump, a centrifugal
supply fan, reheat coils, ductvork, ceiling diffusers, return
registers, and controls. Water treatment for the prevention
of algae should be included. Duct lining for thermal and
acoustic insulation is recommended.

d. Air should be introduced into each space through a large number
of well-dispersed, high-asperation ceilIng diffusers to afford
maximum flexibility in concentrating and deconcentrating the
supply.

e. Controls should include manual start of the supply fan, and
interlocks with the automatic temperature control system and
spray water pump and the return-exhaust fan as described below.
Each air system has an interlock with the local fire-alarm and
protection system to stop the supply fan in case of fire as
described in Paragraph 4.6.20 of this Basis for Design. Systems
serving critical equipwnt areas should have a fire-damper
arrangement to isolate any area in which fire mky occur. Dew-
point control is recommended by a water thermostat in the
sprayed coil basin controlling automatic return and exhaust
dampers and a cooling coil valve in sequence, incorporating an
economy cycle with outside air override. The zones, as recom-
mended on the Flow and Control Drawing, are controlled by room
thermostats and reheat coil valves. Room te.perature recorder
controllers and humidity recorders, used vhere recommended on
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the drawing, have remote sensing and are centrally located in

the Refrigeration and Fan Room.

f. System serving areas containing technical collateral equipment
which is absolutely critical should have a stand-by fan and
pum for each of the fans and puns in the system. Control
should be by a flow device for automatic operation in the
event of primary equipient failure.

I&.5.4.2 Air Conditioning Supply - Nontechnical Areas

a. Air distribution should be through unit mixing dampers and con-
ventional ductwork to room ceiling diffusers. Return air
should pass through registers into a ceiling plenum established
for the unit supplying the areas.

b. Zqulpent for each system should include a mixing box, filters,
a package multizone air-handling unit complete with heating
and cooling coil, water spray humidifier and sone mixing
dampers, ductwork, ceiling diffusers, return registers, and
controls. Duct lining as described for the technical areas is
recomianded.

c. Controls should include mnual start of the supply fan, and
interlocks with the automatic temperature control system and
the return-exhaust fan as described below. Each system has an
interlock with the local fire-alarm and protection system to
stop the supply fan in case of fire ar doscribed in Paragraph
4.6.20. A cold plenum thermostat should control automatic

return and exhaust dampers and the cooling coil valve in sequence
incorporating an econonW cycle with outside air override. The
unit serving the Briefing Room as one of its zones should go to
a higher minimum outside air setting under control of a manual
switch located in that room. A humidistat in the cold plenum
controls the water spray valve, and a hot plenum thermostat
reset by an outside air thermostat controls the heating coil
valve. The zones controlled by room thermostats and mixing
damper motors should be selected for compatible exposure and
type of operation.

4.5.4.3 Air-Conditioning Return-Exhaust

a. One such system should be employed for each air-conditioning
supply system to move the air from the ceiling plenum back to
the mixing box, to the outsitd, or a combinatio of both. Each
system should be sized for a z•aximum, of 90 per cent of the air
quantity of the supply system with which it is associated for
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ventllation and pressurisation, with the exception of the
un4erfloor omputer equipmnt system vhich should be sized
for 100 per cent of the supply. Those associated with supply
systems which are oversized for the contingency of Increased
TC2 should be similarly oversized.

b. Each system should consist of a centrifugal fan, ductwork, roof
exhauster, and controls. Duct lining, as described for the
supply system ti recomended except for those portions acting
as exhaust only.

c. Controls should consist of a fan interlock with its associated
supply fan, and automatic return and exhaust dampers In the
economy cycle control as described above. Belief of pressuri-
zation of air-conditioning system should be from the ceiling
plenum to atmosphere through pressure relief backdraft dampers.
In the COSCB the pressurization air should first pass through
the corridor and then through a register into the ceiling
plenum to achieve corridor conditioning.

i.5.4.1 Zhaust System. Power roof ventilators should be employed to pre-

( elude the necessity of forming openings in the "tilt-up" wall panels. Wall

propeller fans may be used in the metal panel exterior walls of the roof fan

houses. '

a. Toilets, conference rooms, mechanical and electrical equipment
room, Kitchen, Scullery, and the Publications and Reproduction
Room should be ventilated in conforpsnce with AFM 88-15.

b. In addition, exhaust systems should be included for the follow-
ing:

(1) A griddle and fryer hood exhaust in the Serving Area of
the Cafeteria, similar to the Kitchen range hood system.

(2) Sumer ventilation systems in both the Shipping andi
Receiving and Storage Rooms to limit the temperature rise
to 10 degrees F.

(3) Ventilation to prevent stagnation in the Cafeteria Storage
Room and the Classified Vault.
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... Radom Structure Ventilation. Provision for future ventilation

equ•pment should be mA. by providing two vail openings, 180 degrees apart,I

closed with knock-out panels.

4.5.5 Keatlng

4.5.5.1 Boiler Plants

a. Central Operations and System Control Building Hot-water
boilers and appurtenances should be located in the Boiler
Room to provide the heat source for the entire building
including the ultimate load.

(1) Boilers. The Boller Room should have tlUee (3) boilers,
e tefsiMed for 50 per cent of the ultiinte load, fired
with interruptible gas or stand-by light oil, with
mechanical draft.

(2) P .. Three (3) main heating water pumps are required,
eachsized for 50 per cent of the ultimte load to provide
"stand-by capacity necessary for the technical areas. The
auxiliary heating pump does not require stand-by.A

(3) Meeton Tank. A closed-type expansion tank for the
entire systemis recommended.

(4) Piping. Piping should be sized for the ultimate load.

(5) Controls.* The boilers should be manually energized with
each having low water cut-off and alarm, operating and
high-temperature controls, burner and flame failure con-
trols, including both pre- and post-air purge. All water
pumps should be manua.Jly started. The stand-by water pump j
should be automatic starting if the one pump fails. The
heating water system pressure should bt maintained by a
pressure control valve on the water make-up connection.

(6) Fuel System (Ligt Oil). ruel oil storage should be pro- k
vided in a tank buried below grade. This fuel system
should supply both the stand-by capability for the heating
boilers and the fuel source for the anticipated stand-by
diesel generators.
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b. Satellite Ccmmaications Bu lldl . Hot-water boilers and
appUrtenances should be located in the Rquipment Rooms to pro-
vide the heat source for each of the Satellite Communications
Buildings.

(1) Bolers. It is recommnded that the Equipment Room in
each building have two (2) noninterruptable Las-flred
hot-water boilers or light oil-fired hot-water boilers
with mechanical draft, 100 per cent capacity each, to
provide the heat source for the building.

(2) P . Two (2) pumps, each sized for 100 per cent of the
uii=Lte load to provide full stand-by capacity, should
be provided for the technical areas. The stand-by pump
should be automatic starting if the first pump fails.

(3) 1ý_ston Tank. A closed-type expansion tank for the
entire system is recommended.

(4) Piping. Piping should be sized for the ultimate load.

(5) Controls. The boilers should be manually energized with
;M =having low water cut-off and alarm, operating and
high-temperature controls, burner and flame failure con-
trols, including both pre- and post-air purge. All water
pumps should be manually started. The hea~ing water
system pressure should be maintained by a pressure control
valve on the water make-up connection.

4.5.5.2 Auxiliary Heating Water System. In addition to the constant tern-

perature heating water supply to the air-handling units, an auxiliary two-

pipe reverse-return distribution system should extend around the periphery 4

of the COSCB. The pump for this sytem should be located in the Boiler Room.

Water temperature should be maintained by a three-way valve on the pump

suction, mixing return and boiler water under the control of a supply water

thermostat, reset by an outside air thermostat. The pump should start when

the mixing valve positions to allow flow into the system from the boiler

header. Heat distribution equipment for tne system should include the

following.
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a. Pipe Fin Radiation. Pipe fin radiation (with manual enclosure
damr control) in each office and toilet room with an exterior
exposure, the Femrle Locker Room, and in corridors on each side
of exterior doors.

b. Unit Heaters. Unit heaters (with fan motors controlled by
room thermostats) in mechanical and electrical equipment room,
Cafeteria Storage, Kitchen, Shipping and Receiving Room, and
Storage Area.

c. merinS Coils. Tempering coils on the outside air intakes for
the Kitchienierving Area, and Scullery exhaust system.

d. Unit Ventilators. Unit ventilators on 100 per cent recirculation
(with fans controlled by water flow switches) along the wall*
on each side of the glass wall of the Lobby.

4.5.5.3 Miscellaneous Heating Water Euipment

a. Unit Heaters. Unit heaters in the COSCB roof fan houses and
and in the SCB equipment roomp shoLld be supplied from the heat-
ing water distribution system which supplies the air-handling
systems' heating coils. The fan mntors should be thermostat-
ically controlled.

b. Pipe Fin Radiation. Pipe fin radiation in the SCE Office.
Vestibule, and Technical Storage Room should be controlled
manually by valve or enclosure dampers.

4.55.,4 Electric Heating. The Antenna Support Structure should be provided

with electrical outlets for heating devices to be provided and installed by

the Installation Contractor for heating the interior of the rademe.

14.5.6 Chilled-Water Refrigeration Plant

One plant located in the COSCB should serve the entire MC. Components and

their locations should be as follows.

I
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4.5.6.1 Chillers. It is recommnded that three centrifugal machines be I
located in the Refrigeration and Fan Room and connected in parallel so that

any two my operate immediately under emergency power conditions without

necessitating control resetting. Each chiller should be sized for one-third

of the initial load with space allocated in the room for a future chiller

when required fo- increased TCE loads. The critical refrigeration load

must be carried with one chiller inoperative.

4.5.6.2 Cooling Tower. A multicell wood or multifan steel tower should

be located on grade outside the COSCB adjacent to the Refrigeration and Fan

Room. A concrete sump extending below grade, with a capacity bel-w the

frost line equal to 150 per cent of the tower basin, should be poured con-

C •tiguous with a wood tower concrete basin or a steel tower concrete pad.

Initial cooling tower capacity should be adequate for initial and future

chillers, and must be such that the critical refrigeration load is carried

with one tower fan inoperative as a stand-by provision.

4.5.6.3 Condenser Water Punas. Three vertical centrifugal sump-type pumps

should be located in the cooling tower sump with the motors at grade. Each

pump should be sized for 50 per cent of the initial requirement to provide

necessary stand-by for the technical systems, with space allocated for one

future pump to work with the future chiller.

4.5.6.4 Chilled-Water Pumps. Three horizontal centrifugal pumps should be

located in the Refrigeration and Fan Room. Each pump should be sized for

50 per cent of the initial requirement to provide necessary stand-by for

4-44
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the technical system), ith space allocated for one future p•up to work

with the future chiller.

4.5.6.5 Piping. Both chilled and condenser water piping systems should

be sized for the initial total load plus any planned future requiremntsj

with blanked-off connections for the future equipr"nt. Condenser wa'er

piping should be dteigned to be comletely free draining to the tower sump

to prevent freezing. Condenser water bleed should be indoors.

4.5.6.6 Zcpan•ion Tank. A closed-type tank should be located in the

Refrigeration and Fan Room, and sized for the volum of the ultimate

chilled-water system.

S4.5.6.7 Controls

a. Chiller. Chiller should have inlet vane capacity reduction
a-n&--tandard oil, refrigerant, water, and motor tUmerature
and/or pressure safety controls.

b. Condenser Water Temperature. Condenser water temperature
should be controlled by a tower sump thermostat staging the
two-speed fans of a wood tower or modulating the discharge
dampers of a steel tower. The condenser water puWe should
have the stand-by pump controlled by a flow device to operate
if either of the other two pums fail.

a. Chilled Water Teýmrature. Chilled water temperature should
be controlled by a supply water thermostat virying chiller
capacity with varying load conditions. The sequence starting
of the entire refrigeration system should be controlled by
the chilled-water thermostat and an outside air thermostat.
System pressure should be mintained by a pressure control
valve on the mike-up water connection. Stand-by pump opera-
tion should be similar to the condenser water system.
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4.6.1 Interior Electrical Installations

4.6.1.1 Scope ofWork. Interior electrical installations include ground-

ing, lighting, pcwer, coi•unications and instrumentation facilities as

required within all structures of the MIDAS Tracking aid Control Center.

Electrical work and equipment should conform with standard and military

codes and specifications.

14.6.2 Services and Service EqZAuient

4.6.2.1 Fieder and. ernsformt.g 3quipment. The Central Operations and

System Control Bailding should be served by two underground 4160-volt.,

3-phase primary services, one designated aA *normal" and the other as

"Otand-byw. Two separate primary circuits are recomended to provide

greater flexibility, rather than a single-looped feeder with sectionalizing

devices. This is especially true under conditions where it is necessary to

isolate or segregate absolute critical peoer loads. The utilihation voltage

for the various lighting, power and technical collateral equipment loads in

the COSCB would be transformed from the primary voltage by load-center unit

substations with electrically operated, draw-out type, secondary circuit

breakers. Ualts supplying absolute-critical, critical and noncritical

loads would be duplex-type (spot network), with secondaries paralleled to

assure contilnuous service to absolute-critical loads when an outage occurs

on one primary circuit. Main breakers would be equipped vith reverse

""-
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current relays and tie breakers provided as required for secondary selection.

Units supplying strictly noncritical loads vald be single-traneformer

assemblies with manually operated incoming-line selector. A storage

battery of ample capacity should be provided for actuating the electri-

cally operated svitchgear. Utilization of standard duplex (double-ended)

unit substations is recommended to provide full transformer backup for

critical loads and feeder selection capabilities. This requires fever

units and therefore reduces the necessary floor space. Since there will

be no critical loads during the RMD stage, one fll.-capacity transformer

should be installed Initially. Provision should be made for space and

bussing only to facilitate the future installation of the tie orcult

breakers, where required, and the second transformer unit In each assembly

"when the TOC becomes operational. The same reasoning vould be applicable

to conductors of the "stand-by" primary feeder circuit# with conduit only

being initially installed. The three Satellite CoiunicatLons Naildins

should each be served undergound at primary voltage by Individual feeders

to single Integral distribution centers vith step-down transformer and

molded case secondary circuit breakers. "Stand-by* service to the BCD's

is not required.

i4.6.2.2 Service Disconnecting Manes. min primary service disconnecting

devices at the COSMC should be manually operable, unfused no-load-break,

enclosed air interrupter switches, located In the vain Electrical Equipment

Room near the point of service entrance. Suitable interlocks should be

provided between the primary circuit feeder distribution switchgear,
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exterior to the COSCE (not in this contract), to prevent opening under

load. Individual load-center unit substations should be provided with
U

fu. ad, load-break, air interrupter switches to each transformer. Pkin

service disconnecting devices st the Batellite Commuutations Stidings

should be fused, load-break, air Interrupter switches, located in the

Integral Distribution Center assemblies.

_1.6.2.3 Voltae Chacteristics. Utilization voltage for lighting,

general purpose convenience outlets and mall fractional horsepower

motors should be 120/208 volts, 4 vire, 3 phase. Utilization voltage

for major power loads ahould be W80 volts, 3 phase. It is reooaended

that the utilization voltage for large refrigeration compressor motors

C be 4160 volts, 3 phase. This voltage is economically Justified, as it

precludes the necessity for greater unit substation step-down transformer

capacitiesp and motor control center bus and starter requirements.

Technical collateral equipuent specifically requires 120 volts, 1 phase,

and 120/208 volt, , 1-wire, 3-pbase supply chax-arcttticis.

The fundamental frequency of ail voltages referred to is 60 cycles per

second alternating current.

4.6.3 L Cla.ssification

The variuoB loads are further defined as follows.

4.6.3.1 Noncritical. Loads not essential to station technical functions

- and which could sustain a prolonged outage. Included are administration

(- i2
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area lighting and receptacles, certain technical area office lighting,

?5 per cent of technical equi pent area 2lghting, kitchen and dining

area lighting, food prepsration equipment, and various nontehnAiml area

heatins and ver',ilating units.

4.6.3.2 Seuicritlcl. Loads which could sustain an outage up to 10 or

15 minutes' duration. Included are the three Batelite Ccmnications

Bu2ldings,, and certain technical area heatiag and ventilating system

components.

4.6.3.3 Critical.• ads which can sustain the minima outage time required

for the starting and synchronization of stand-by pver souwces and the

necessary svitching operat~ine. Included eae 25 per cent of the technical

equipment area lighting, specific heating sad ventilating system units and

a portion of technicat collateral. equipment.

4.6.3.4 Absclute Critical. Loads which must be kept operational without

interruption. Included ur2 specific technical collateral equipment units
such as memory circuits. hlhe extent of this requirement should be determined

during final design stage, as loss of power for only a few socents can

result in serious -alfunction of equipment.

4.6.3,5 Automatic timing devices and interlocks should be utilised to

Relect and disconnect noncritical, semacritical and critical loads, in

order, until such time that sufficient power is availab, for resumption

of normal operating conditions.
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oas.ishel for w~.imum Demand Load

stimated meaxim demands are based on the followiug dmand. factors Ad

allowance for spares.

lormaL herpmcy

Load Condition situation

Ligting (VM areas) 1.0 0.25

LUgt1ng (noncritical) 1.0 0.0

Receptacles and spae circuits 0.5 0.0

Ioeritlcal pover 1.0 0.0

emLcritic•aw critical and
absolute critical power 1.0 1.0

S4.6.4.1 Optre circuits are rated 1,000 watts for future conno#ated loads.

Receptacle circuits are calculated for the specific load or at 2DO watts

per outlet where the specific load is unknown.

4.6.5 _Stizate. Demand Load (kv&). Due to the rapid development of TUC,

the uncertanty of the exact TCM to be used in this faclity, and past

experlence vhere M losds radically increased durikig the course of con-

siruction and operation, 1i is recommended that an al.1owance for increased

v -trLral lexLds be provided for throqufout the TCC.

The estimited demand loaus tabulated below include capacity for future TCE

demands and related air-conditioning requLrements.
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4.6.5.1 Central Oerations and systm Control Building

Utilization Absolute Semi- Non
Voltze Critical Critica Critical Critical Total

120 Volt 10

IW2o/8 Volt 4W.

120 Volt 3.
Lighting -22.8 -232.45 255.25

120 Volt 10
R"eeptacles & Spares - 1.15 - 77 78.55

120 Volt 10
7ftetional Motors
& hiscellaneos - -- 22.55 22.55

120/208 Volt 4Wa.
30 Kitchen Zqpip. - - 29.5 29.5

"lap o volt 30V Power 59.0 578.9 - 176.5 814.4

14160 Volt 30V
Power - 5.0 - 227.5 682.5

?otal.S 719.9 1405.55 887.0 3012.45
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1. 6.52 II~.t. CgowAA1cationg 121. Anton~c .d Ad~ms &~pOvt

Structurs (three rey~awe4)

lt4Utiation
VtQQSomicritical Soucritical Total.

m. volt 20
TC Power 87.6 -87.6

120/208 Volt 4aW.
34 C~Tmrver 30.0 -30.0

LýO volt 2#
L~in0.8 9.9 3.0.7

Reetce 4 pare. L.55 )&.05 5.6o

3.2 Volt 20 fractiomal
Motors & Nincellaneoar 1.4 1.0e.

( ~120/208 Volt 4Pj. 304
htdin Seating 3.0.0 -100. 0

208 volt 30622.
Power* 622.

Totas.a 247.55 14.95 262.5

14.6.6 Stx-r Power Dequzesinnts (kin)

on-site 4160-volt9 3-Pbas. poer gencmticg facilities ..tbOua2 be "Mae aval-

able for the TOC in operational statuis 6,2 folloWs:

4.6.6.1 central 0_2erations; and fytatm Control &~id!nAL

a. Absoluite Critical. Critical end Semicritical Loads

'ball load do~es not justify ;rovision of 4W0 volts for poer.
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(1) Buie load154.

(2) pare cpaclty fur future 'TC and
air-conditioning requirements

Tutal 2117.1

4.6.6.2 Satellite C.t• mBoat ui hldiAngs (3)

a. Samiaritical Loads

(1) Buie 1oad 207.35

(2) Swae capacity for future TCE 1.0.2
(future altr-conditioning reirmmens
&z& included in baie 1.04)

Total 247.55 (esJb)

4.6.6.3 Total stand-by Power Requairements

a. Basic Loads 1949. 3
b. Rsy asacity

Grand TotAl (0003D and 2 80C*a) 2612.2

4.6.7 Motor Control Centers

Motor control centers should conform to the h1tional Electrical Manaut rues'

Association Type B construction, and utilize combination cireuit breakar and

starter units. For motors less than 50 horsepower starting loaded, and

motors 100 horsepower or less starting unloeaded, the Ptarter units should

be azross-the-line mqanetc type. For motors 50 horsepower or larger

starting loaded, starters should be reduned voltae, elosed transition, auto-

transformer type. Space should be provided in tbe motor coArtol centers

for future equlraent as indicated on the single-line diagram, and the
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assembly designed to provide breakers vith adequate interrupting ratings for

the available short-circuit current. For motors 200 horsepower or larger

starting unloaded, the starter units should be across-the-linep medium

voltage (4160 volts) type in a separate enclosure with incoming line

selector, air-interrupter a'ltch, current limiting fuses, air-break con-

tactors and ambient-compensated overload relays.

4.6.8 Motors. Motors 1/2 horsepower or larger (up to 175 horsepower) should

be connected 480 volts, 3 phase, with the exception of all motors in the

SCB's and certain items of food preparation equipment in the COSCE. Motors

200 horsepower or larger should be connected 4160 volts, 3 phase. Motors

less than 1/2 horsepower and Integral-unit kitchen appliances should operate

at 120 volts, single phase. Notors 1/2 horsepower or larger in the SCB's

should be connected 208 volts, 3 phase.

4.6.9 Distribution Panelboarda. Breadth-circuit panelboards should be circuit-

breaker type, dead front, with lugs only in mains. Panelboards should con-

sist of two or more sections, if required by circuitry. Technical collateral

equipment power penelboards shoull be surface type, and equipped with single

and multipole branch circuit-breaker units of 100 ampere minimm fraee size

as required. Three 1-inch empty conduits should be provided from flush-

mounted lighting and receptacle panels, extending into the ceiling space,

to facilitate future modifications or additions. Lighting and receptacle

panels should be designated as wcritical", "semicritical", and~noncriticalo.

Where technical collateral equipment panels occur above depressed slabs, one
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4-inch by 8-inch-:ide vireway, with screw-attaohed cover, should be provided

from each panel, extending through the floor into the depressed slab areas.

Technical collateral equipment p]eel. should be designated *noncritical',

"critical" and *absolute critical" as required. Tripping devices, with

control stations in the Data Analysis area, should be provided on all TCE

feeder circuit breakers serving panels with computer loads.

4.6.9.1 Spare breakers should be provided in lighting and receptacle

panels equal to 10 per cent of the circuits used in the initial installA-

tion. Feeder capacities should be determined on the basis of estimted

maximum demand, plus 10 per cent for normal growth of loads within the

area or building served.

4.6.9.2 Spare breakers equal to 10 per cent or the circuits to be ini-

tially used should be provided in technical collateral equipment power

panels. Space and bussing only, equal to 40 per cent of the initial

Installation, should be provided to facilitate the installation of future

breakers. Feeder capacity should be determined on the basis of the initial

maximum demand, plus 50 per cent. Feeders to *absolute critical" technical

collateral equipment panels should be plug-in buaductp and arranged for

maximum flexibility In respect to possible relocation of load points by

future modification or addition of equiament. Extension of branch circuit

viring fro TCE panels to the technical collateral equipment Is not

included in this contract, but vill be accomplished by an Independent equip-

ment installation contractor.
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14.6.10 Reoepta0ese. Plug-in receptacles should be in accordance with

Pagure 2.1 of Part I of these criteria to match attacbment caps on

Specific items of tehdaical collateral equipment. General purpose

receptacle outlets should be installed not more than 15 feet apart

along the floor line of usable val. space in all rooms except storage

armes, mechanical and electrical equipment rooms, corridors, toilet

and locker rooms, et cetera, where a minimum of receptacles should be

installed for utility and maintenance functions. A 30-ampere food

warmer receptacle should be provided in each BCE. Special purpose

receptacle outlets should be installed as specifically required. Heavy-

duty receptacles should be provided for electric heat in the radome;

method and type of heating units should be determined during final

design. Separate 20-ampere, 120-volt circuits should be provided for

each teletype machine pover supply receptacle.

4.6.3.1 .merqncy Lightin• Uits. Self-charging, battery-operated, auto-

matic-cutover type, vall-mounted units should be provided for emergency

lighting In corridors and strategic locations throughout the buildings.

4.6.12 Exit Lighti•g. Illuminated exit signs should be provided in each

building as required to define normal exit routes. The exit lighting

system should be served by circuits from "critical" grade lighting panels

in the COSCB, and by a connection ahead of the main secondary service

circuit breaker in each of the three SCB's.
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4.6,13 General Lah•ting. All lighting throughout each building should

be served by 120/20-volt, -wire, 3-phase systems, with fixtures and

foot-candle intensities as listed below.

Area Intensity Fixture Desoristions

Offices and Teocnical Louvered ocmeratal te " fluor-

Co~ rl•. Equipmentb Ar'ea~s 50 eecent, with V1 line filters and

-31 shielding in -the 80'm and
1W line filters only in the COBL,

Dining Room 30 Louvered aommtm flua-
ascent with RP line foltyers only*

Corridors 10 Louvoed c mbiltype flua'-
I e~scent iW RV]k line fJlter Wye.

Toilet Booms 10 Ceiling-mounted, incandescent#
opal glass bowl.

Kitchen 30 Cailing-mcuntedp incandscent,
opal glass bowl.

Serving Area 50 Recessed incandescent with
prismatic lens.

Machanical w Man ectfical 20 Industrial incandescent, RMM
Equipment Rooms and Antenna dome reflectors.
8ipport Structures

scullery 0Vprihdmrelcos Li

Storage and Supply Roe30 Industrial incandescent,, WM
dome reflectoirs.

Comwuications Equifment Room 30 Industrial incandescent, K|
dome reflectors.

Exterior Doorways Veatberproof bracksp, incandes-
cent,, prismatic glass globe.

bdome- Incandescent retlector flood-
.ligts on adjustable svivels at
each quadrant of antenna base
for maintenance and general
illumination.
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Approsimately one-fourth of the 3lghting fixtures in technical collateral

equipment areas should be in deployed arrangement, and served fro "critical*

grade lighting panels to provide minimum functional lighting during period*

when the normal comercial supply or fuil. cplity stand-by power is not

ae,.1Iable. In certan specific occupenciesp such as fracking Control,

m7pto, Switchboard Bocm# Central Control end Nbzbanine Projection Room,

all llghting shall be of "critical" status. All remidning Lighting

facilities, except exit signs, should be automtiaally disconnected during

emergency periods.

4&.6.14 special Lighting. special lighting requirements for individual

rooam or areas shall be as tabulated below.

Tracking C ol Fluorescent f tue, 50 foot-ca esij one-half

swithedsadone-half with motorized dimmer controls.

Central Control Solid-panel, low-brightness, luminous ceiling with
fluorescent fixtures over approximately one-half of
the area, 50 foot-candles; one-half switched and one-
half with notorized dimer controls. Pri~satic dome
reflectors (vork lights) In balance of area, 15
foot-candles. hf fed cylindrical dovolight, flush
with luminous ceiling, over each control console.
Step-lights in console platform risers.

Projection Room and Recessed Incandescent fixtures vith prismatic lens,
Projection Booth 30 foot-candles; Inual dimer control.

Observation Room Recessed incandescent fixtures with prismatie lens,
20 foot-'andles;* amual dinner control in Projection

texk Rom Incandescent ceiling fixtures with lock switch 6 feet
sbove, floorl safelights with exterior warning lightabove doorway at light-look entry.
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Room Desi'amtion Requtrements

Viewing Area Fluorescent fixtures, 25 foot-candles, with manual
diuner control in Projection Booth.

Hadome Separate circuit for aircraLt obstruction warning
lights.

4.6.15 Viring methods and ift"rIals. Wiring systems should be installed

in accordance with requairments established under Pa~ragrph 4.6.1.I of

this report.

4.6.15.1 Exposed raceways, raceways subject to severe physical damoge, or

raceways in or under concrete slabs should be rigid, sinc-coated, steel

conduit. Steel conduit should extend 5 feet from building lines for con-

nection to underground systems.

4.6.15.2 Camunication and Instrumentation ducts should be 4-inch-rownd

asbesto:-cement or 1 prgnted fiber conduit, arranged in concrete-encased

banks not lose then 2 ifeet below floor sd~b or grade. Bonds should have a

minimum radius of 72 inches.

4.6.15.3 Voltage-ro

a. The total secondary voltage drop for .80-volt power circuits

should not exceed 5 per cent, with 3 per cent for feeders &na

2 per cent for branch circuits.

b. 1he total secondary voltage drop for 120/208-vt lighting
and receptacle circuits should not exceed 3 per cent, with

1 per cent for feeders and 2 per cent for branch circuits.

c. The secondary voltage drop for lSO/28-volt technical

collateral equipsent power circuits should not exceed 1

per cent for feeders. Reference is made to ParagpL
4.6-9.2 for branch-circuit wiring.
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11.6.A6 WOe.&M Wvo separate grounding sstems must be

i'WIdedi one for nonteh.anial pumav equipment and structra gpounding,

th other for Lftrm ttiom equipmnt. Mae systems mst be completsly

Islatedj, vith no metalUo connection at say polnt.

b.6.•.l oez Z GroWd . 2is system should consist of a bare

oc~e ecaduotor, buried a salom at 3 feet beloWco de, In & loopSd

comenfaratiot Wmund the periphery or aech buildin., with l.t.erl taps to

atruetas.l steel ooamms. Oround rods should be driven at each ore.Der of

the builtngs, and attachmennts made to the wter seWvice nimes. Te

.eparate loops of the various buildings nhould be Interconnected. Addi-

tLal groud rafods shouA be• riven "s necessary to Insure resistance to

j Cgpon does not exsed 25 oms. Service equipment, swithgear and neutral

busses uhoult be pounded to the uil•dIxg loop. All 4O-volt branch circuits

shoul carry an inwulatod, green-colored, pround couctor In the Power

circut condult frao the power sousec to the driven equipment or loed.

All 120-volt, 1-pbase and 1/208-volt, 3-phase cirauite, exeept T

panel feeder circuits, vill be considered " having an equipment round

via the suppUlng condult system.. TCX panel feeders should Carry a se*P-

rate, Insulated, green-colored, gound conductor In the feeder conduit.

41.6.16.2 Instrumentation Grounding. TMhe system should consist of an

insulated copper conductor, buried a minimum of 3 feet belo pgrad, In a

radial configuration. Closed loops Should be avoided to prevent direct

current or loy-frequency alternating currents circulating in the system.
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xim'm spacing between parallel sections of the radial system shold be

arrane to preclude the flov of radio-frequency alternting currents.

S41ni. sizse of buried conductors in this system should be ý0,000 circular
ails

iiii

a. Instrumentation GrouandiS Plates. Tapped copper pouaanding
plteap spaced a miniu of 20 W et center to aenter, should
be mounted.an vails and interior partitions and an structural
,. l•mnn and test benches in areas with technical collateral
equieant. Plates should be isolated from the building by
insulators. Direct conneetion fro plates to buried conduo-
tore should be as short as possible, and made with inslated
coper down-co-ductors. Resistance to ground from each plate
Should not exceed one ohm.

b. Instrumentation Ground Veil. A ground wells centrally located
ata convenient point, sh--- be provided#n and conection made
to the instrumentation ground system apiductor of all buli2Aings
maintaining the radial ptternp, with no closed loop&. fe well
should consist of a perforated metal casing extendIng at least
10 feet blow the average subsurrace water level, and a one-
inch-diaaueter copper or copper-clad ground rod driven inside
the aasing to a depth not less than 90 feet below radse. fter
terminus of the casing. pound rod and. lateral pounding con-
ductorm should be accessible from a concrete hwaniole vith
removable cover. onnectLons to the pound rod should be
made with clamip-type fittings. fte entire instrwamentation

rounding schaue should be a one-point system, in effect.
A Up~ from the power equipment prounding network 9hould
extend to the handhole with sufficient slack con•luctw to
attach to the pround rod,, but NO be connected.

4.6.16.3 Liitnia Protection. hoh.building should be provided with a

master-labeled lightning protection systae. Down-conductors should be

extended from the radome ring at each quadrant of the •de Baport

Structure to facilitate the future connection of built-in lightning pro-4
tection devices on the radwe proper. Down-conductors should be welded

LI
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to the power eqipmnut pwierip s3 and. loop. Metia ven~tilators and stacks

shm1U be ba"id to the U&ltnng protection sysate roor oooduotoz

4-.3. Opecila flaR~Meta. A11 underground. splices, taps and cam-

neotians shouJA be made by the exotbermio weld process. Closell spaed.,

long paraLUle nan. between the instrumentation gromnd. system and the power

ejalpment grawmap ytem sbaaJA be avoided to minimizecapacitance coupling.

i4.6*l? Coinnicatics.. An interconneting system of two li-inch, non-

metallic ufedupswnd. dints mest be proviaded between the 0080 wd each

SCR,, together with terminal cabinets for crop *-connections, branch condudit,

wall and celing service outlets aend l~~na equipment, to receive

condactors for the following basic communication syste reai~remente.

Cia. Interstation aiatomtIc-svitching dial. telej~cne system frr
opera~tiouss support and administration funcotions aMdt
toll lines.

b.* Attended teleuhone switchboard.

a. Voice-recording equipment.

d1. Operational ictercomianication networks.

e. 2D-sone mester loud-speaking voice-paging system.

t. ligh-speed. teletype eireUits.

g. Date transmission circuits.

h. LA~esd, voice circuits.

L. 31tional weather circuit.

Twelve "ainch nonmetallic uadeground ducts shanid. extend 5 feet beyond,

the exterior wall of the building fran the cable pit beneath the main
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distributing frame in the Cuaications Equipaent Room to facilitate

extension to the •ommercial coImmeniation facilities; reference to IIAd

to Figure k. the reliability factor of comercial telephone equip-

ment and facilities will be the responsibility of the local telephone

omapany. Interconnecting ducts between buildings shodd terminate within

the buildings In cable pits or at foundation Llall. Duets -haild slope

to manholes awy frcm the buildings for condensation drainage. Pling-in

irons should be provided in cable pit valla opposite the duct entrances.

Rigid steel conduit, embedded in or below slab floor construction, shoulA

be provided betveen depressed slab areas and terminal cabinets occurring

in nontechnical areass to receive multiconductor comlastion system

cables. Teminal cabinets shoulA be hinged-door, fMush type, vith 3/4-

inch varnished plywood backboards for terminal strips. ftree .-inch empty

conduits should be extended Into the ceiling spaces from each cabinemt to

facilitate future modifieations or additions.

Conduits carrying coInication socure system circuits classified as

mseoret shi ld be Installed in the attic space over corridors ind above

removable ceiling panels to facilitate visual inspection.

Geneml purpose communication system wall outlets should be provided at

strategic points In the various roms; surface extensions would be We

to specific locations as required. Paging system loud-speaker outlets

should be flush, ceiling type, in finished areas.

Conduit and raceway should be 3/u-inch minimum size.
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14.6.08 Instrumentation. Eac SCB and the COCB must, be interconnected

with six 4 -inch no eta2Iic undergound instrumentation ducts, including

two sp@ares. Ducts should be 2aid in a coon bank and terminate in the

same Manner and location as the conuaications syst, duicts described

under P•arareap 4.6.17.

4.6.19 Radio Vf rnoyr Filters. A11 electrically operated equyaint in
) ~the TOC which produces 1W interference must, be provided with radio fre-

queney line filters. This Includes any equlpmmt which has a -Aawttolr#

slip-ring or any continuous a.rtin device.

The filter and shieding requirements for fluorescent ligting fixtures

are covered unier ftrap1pa 4.6.13.

All shielding and line filters mast be effective throuhout the entire

radio frequency spectrum 1ra N7 to WF. Effectiveness of the over-all

noise reduction effort must be such that spurious locally enerated rudio

frequency noise lmvls in the viciatty of the receiving antenna q•dipnt

will be less than 0.1 mLcrovolt/meter in the 300 MC and 2.2 IM region,

vhen referred to a 10 IX bendwidth.

4.6.20 Fire-Alarm ystem. A noncoded, eleitrically supervised, fire-slars

and fire-protection system should be provided.

4.6.20.1 Areas with TCR should be provided with automatic heat-actuated

alarm devices. fte method and operation (pneumatic or electric) to initiate

an alarm ashud be deteradned during final desgn.
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break-glass alarm stationsI should be provided in the Data Processing and

Analysis Area., Ccmmunications Equipment Room, and Central Control Area

with interlocke to stop air-conditioning system equipment supplying

theme particular areas in the event of a localized fire.

4.6.20.2 Nontechnical areas vith sprinkler systems should be provided

vith vater-flow alarms, valve position and pressure supervisory devices.

Water-flow alarm conditions should be provided with interlocks to stop

alr-conditioning system equipment only in the areas affected.

14.6.20.3 Supplemental manual fire-a•arm stations should be installed at

strategic locations throughout the building in rooms and corridors along

(: emergency exit paths.

4.6.20.4 Suitable annunciation and audible signals should be provided at

the guard station in the Lobby of the COSCB to 'ndicate location of all

alarm initiations or supervisory device actuation.

4.6.21 .Area ighting. Floodlighting should be considered between buildings

and structures when they are separated by large distances. It is assumed

that the perimeter fence vill be provided with a security lighting system.

4.6.22 Radiation Monitorirg and Alarm System. A multichannel remote area

monitoring system should be provided at each SCB, with sensing elements

located in the Radome Support Structures, to measure and indicate stray low

energy and soft radiation emitted oy the antenna when transmitting and to
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actuato visual and madible alemms at leeev desae le, O=tx-l

panels should be located In the Console Roos of the 80D's.

4.6.23 Intrasion AlM Sstem. All fire etit doors in the CCM requiring

security exit control should be provided with contact devices actuating an

andible and visual alarm annunciator located at the guard station a, the

Lobby.

14.6.24 Zlectri•al Distribution, is Is not a pert of thee criteria.

It is assumed that #,000 kva. 416O voltas, 3-PWe primary power with a

relitoility factor of 0.999, and 2,700 kva, &160 volts., 3-Phase stand-by

power will be provided to the site.

( 14.6.24.1 Sinale-Line Disarm. 2he single-line diagram accompanying these

criteria is based upon having an on-site generating plant operating in

parallel with the utility source; the generating plant providing caracity

equal to, or greater than the absolute-critical and critical power

requirements. In the event of utility outage, the noncritical and critical

loads would be automatically tripped, leaving the absolute-critical load

only to be supplied by on-site generation, until ad•iltional generating

facilities could be started and synchronized, after which time service

to critical loads rould be restored. In the event that it is not possible

or practicable to operate the generating facilities in parallel with the

utility source, the following modifications would be required to the single-

line diagram.
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a. Provide a tie breaker in each double-ended unit substation
supplying absolute-critical, critical and noncritical load*s,
separating the tubstation bus into two eectionaj one section
for absolute-critical and critical loads and the other for
noncritical loads. Normal operation would be with the tie
breaker open. O-site generation would then supply the
absolute-critical and critical bus sections of the various
unit substation@ through one radial primary feeder, and the
utility source vould supply the noncritical bus sections
through the other radial primary feeder.

b. Rearrange the respective loads to be fed from the bus section
corresponding to their designation.

a. Provide means of connecting either power source to either
radial primary feeder.

4.6.24.2 Selection of Primary Distribution Voltage. An analysis of the

various load classifications as set forth In Paragraph 4.6.3 and the total

estimated demand loads tabulated in Paragraph 4.6.5, together with con-

sideration of known conditions at the site, Indicates:

a. Available power at 12 kv (1,60o kva) is inadequate to supply
the total maximum demand of the facility.

b. Fil calmcity on-site generating facilities will be neces-
sary to provide the degree of reliabil-tty required.

c. It is assumed the 69-•v line will be extended approximately
two miles to a location nearer the site (leaving the existing
2,000-kva substation and load intact) with step-down trans-
formation to 4160 volts for distribution. This particular
voltage would be utilized direct for large refrigeration
compressors, thus reducing size and cost of indoor unit
power centers. Additional economy can be achieved by the
use of 5-kv-rated cable, svitchgear, and on-site generating
facilities, instead of the more costly 12-kv equipment.

-.6



The utility requirements included in this section are besad on the Nit I

teaboical collateral equipent 1o&U and the spmecifi xareqiremens of the

Tracking and Control Center. It has been semmed that the existing on-site

utilities will be modified, if necessary, to met the rei•arements of

this program.

V
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85MUu POS AM EM3XMVL VAIM ]~J300

Omtxsl qmttoms and SystinCm t~ 2M 4pa~MM

Domstic g5,0000
Industri~al (3mtin Ventilating and

Air Oamitioning) 6%000
90.,000

Owt.61MU CnMMioations Ddail-AM (3 required.)

Domesti@ W48
indutrat~.l (Boller Blow-doim) 5

Total I. building 530
Total 3 Smildings 1,590

IC Total !. -Atlou Isaliremets

Industrial 61L

Total 91,590
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1 5-2

Gallons Dew.D
Central opeations iand Bystm Control h±2A

Domestic 25,000
Inaustrial (Beating, Ventilating and

Air Conditioning)

Satellite Camunications Butlding (3 required)

Domestic

Total 1 Building
Total 3 ftl~din I,,•

Toa Station ReqLuirements

Domestitc 26,4
Industrital 2T000

5-3

en77



USDrt 11

SML 5-3

W&*ZOS MWAL GOB IMM

Osatrl Ojaations am Sstem 0Cmtwo~kl4

ftftIut~rwUp~bI* 2,000
rnterraptablo l)Ihj 00

Satellite CaaniaatiOvsbil± (3 requaired)

Noninterlmuptable

Total 1 Buildng 7s,280
Total 3 RaI~dinaa2,8s

c Total Station Flsadrelnats
Noninterrptable 23,61.0
Tnterruptable 140.000oo

Total 163,81.0

5-4'



Plrt ix

Central gamtions wA Byetm Catrol 24AlIDi 63000I

TRot4 Not Load 7,329
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$%Tics AIR-COMM I ZG LamB

Tons Refr•la•t.one

Central Serations am &!!M. control Balding 600

(3 moreqed at 30 tons eseh)

Total 690

*Theoretical refrigeration tonnaige required for the buildings, nontechnical
lodIs, and the technical collateral equipment loads as indicated in Part I
of these criteria.
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Sm 783.9 737.5 391.9

Lt 25.25 2•5,5 -

Recepac~le ;11S.9 58.9 -

isjpasr 38.-.5 19.65 -

Fractio•2 Motw• A H4 Misc ellanemus .55 22.55 -

Kitchen W3qjienth.125

Power15321:9 30.

Tota . 23T4.25 699.3
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IN" 5-7

Iowa_ __ (In kyN0=0ed DNA tur.

INP~ 80.4 77.4 4.

ughtima 10.7 1007 -

~s.$o~s7.5 4.3-5 -

pzs2.15 1.25 -

fteatot1a Iotors andM Ws11susa. 3,11 2.11 -

Mado Nistims 100*0 10010 -

Power 26.9, 2.

T otal 231.05 222-3 .
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202AL TM0 mICMU LCaus

ft1l4ing Loea (L is k) Oaometea Dman ft%-W,

00M805. 2371..25 W923

805 so, 1 231.05 222-3 1,0.2

WBCNo. 2 231.05 222-3 h.0.2

80S N16 3 - M h.

Ttl350T.25 01.1.q..5 812.9
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j OPR OF MAGNITUDE COST ESTIMATE

The following cost data has been assembled for the purpose of estimating

the cost of construction of the facilities defined in this Basis for Design.

The estimate is for the new structures and buildings only and does not

include any costs for site preparationo roads, outside utility distribu-

tion, grading, drainage, et cetera.

The basic costs of materials and labor were estimated on present-day costs

prevailing at the construction locality. No allowance has been added for

contingencies or possible price increases. Normal construction has been

assumed, and no factor has been included for premium cost of an accelerated

construction program.

The estimate does not include the cost of preliminary or final design,

shop-drawing checks, construction supervision, preparation of *as-built*

drawings, or Government administration costs.
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COST ESTIMATE SIMOMY*

1. Central Operations and System Control btlding (1 required)

a. Architectural and Structural $,147,
b. Heating, Ventilating and Air Conditioning 685 ,570
c. Plumbing and Piping 113,340
d. Electrical 499,620
e. Fire Protection 2,760

Subtotal $ 2,19,170

2. Satellite Coammunications Buil (3 required)

a. Architectural and Structural $ 54, 500
(per building)

b. Heating, Ventilating and Air Conditioning 22,980
(per building)

c. Plumbing and Piping (per building) 5,510
d. Electrical* (per building) 32,620

Subtotal $ 115,610

Subtotal for 3 Imilding. * 3146,830

3. Antenna Support Structure (3 required)

Architectural and Structural (per structure) $ 0500

Subtotal * 30,500
Subtotal for 3 Structures 4 91,500

4. 1adome Support Structure (3 required)

Architectural and Structural (per structure) 4 ,600

Subtotal 4 64,60o
Subtotal for 3 Structures 4 193,800

TECOICAL STRUCURES AND LDINS TC•L 3,121, 300

*fTis estimate does not include costs for site preparation, roads, parking
areas, security fencing and check houses, exterior utility distribution
systems and utility buildings, grading. drainage, power generating plant,
master distribution substation, or conduit systems for instrumentation
and communication cabling.
**This item includes the cost of the Cooling Tower Basin and Sump.
***This item includes the electrical requirenents for the Antenna and •
Rad•me Support Structures.
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- Part n

ltis section Indicates the time periods required for faeflUties design,•

oouatruationj, and installation of technical collateral equipment, and

prove-cut of the faailitles establiahed In these criteria.

The time periods indicated do not phase the prograDj but only present the

time vhich must be allocated for the various steps required for project

completion. Te requirements of the program mast dictate the integration

of the various desigtn-construction-equ1iment-installation prove-out phases

necessare to produce a acomplete ILAS Tracking and Control Center.
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PROJECT PLANNING SCHEDULE

MINIMUM TIME IN MON1

F 1 45 6 ?li 1S i 1O I1 II 1415 11611

PRELIMINARY DEIff AND
OUTLINE SPECIFICATIONS

FACILITIES CONSTRUCTION DRAWINGS
DESIGN AND SPECIFICATIONS

REASONABLE CONTRACT
ESTIMATE

AWARD OF CONSTRUCTIONCONTRACT

CONSTRUCTION 
C

PERIOD
CONSTRUCTION *EEE[ EEE]]

TECHNICAL ONE S.C.B. AND APPROX.
EQUIPMENT 50 % OF C.O.S.C.B.INSTALLATION

SAND TEST -

TWO S.C.B.'S AND REMAINDERi OF C.O.S.C.B.

-- Q FACILITIES CRITERIA SUBMITTED. (j C.O.&C.B. AND ONE SCB. COMPLETED- () OPERATIOJ
INCLUDING ALL NORMAL POWER AND PORTION 0
i*IR CONDITIONING. PROVE-OUT1

(So INITIAL OCCUPANCY OF C.O.S.C.B. AND ® ALL CONSTRUCTION COMPLETED. STATION ,
ONE S.C.B. (EQUIPMENT AREAS FIN-
ISH4ED INSIDE AND TEMPORARY
POWER AVAILABLE).
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PRJECT PLANNING SCHEDULE

MINIMUM TIME IN MONTHS

I2 3 4 5 6 7 6 9 '1O1 It 1113141516 17 16 19 21It23324 25

wt 98100 AND
10CIPCATromms

"MDRAWINGeS
WICATONS

MI CONTRACT

CTIONI* E E E E E U

S.ANC APPROX.
c.O.SC.c..

L'S AND REMAINDER

6ITTED. c~C.O.S.C.S. AND ONE &CO. COMPLETED- ®OPERATIONAL DATE OF ONE S.C.S.,AND
INCLUDING ALL NORMAL POWER AND PORTION OF .O.S.C.B. REQUIRED TO
AIR CONDITIONING. PROVE-OUT MIDAS SYSTEM.

$.C.B. AND ALL CONSTRUCTION COMPLETED. ® STATION FULLY OPERATIONAL.
REAS FIN-
WARY
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The d•rawlnp i3udd vith this Bals for DesIV we listed belcw, exoept

hvawin No. 1868-1/1-O l hih is lncluded in Peart I of these critorla.

the drawings Indicate the fuational oree of ao d e etuipens

within sub building and were prepared for ue In the preparation of

the prellainary design doaments.

Sbeet No. Q

1 of 15 1 -1/11 S~•te Plan Ane Vioinity •ap

2 of 15 1868-1/102 Central Operations and sWstm Control
bildi.ng - UFoer-Flow Plan

3 15 1868-1/103 Central Operations and System Control
3ai.ding - Floor Plan and -senIne Plen

T of 15 1868-1/ol Central Operations and SWotem Control
,afldAin - floor Plan, - Phat "A"

5 of 15 1868-1/105 Central Operations and Sytem Control
hailding - Floor Plan - Art "r n

6 of 15 1868-1/3.06 Cen~tral Operations and Wystan Control
Ailding - Floor Plan - art 'C'

T of 15 1868-1/109 Central Operations and SyWtem Control
bAildig - Floor Plan - Part D1

8 of 15 1868-1/108 Central Operations and SysWt Control
Building - Floor Plan - Part 0 and
ha~t 'GV

9 of 15 1868-1/109 Central Operations and Syotan Control
Bailditg - Ploow Plan - hAt '1r
Central Control - Expansion Capability

10 of 15 1868-1/1.10 Central Operations an Systan Control
Building - hilding Sections
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u at 15 1is8.1/n. Central OpeMatons a•8ste Control
3tiAting - lnrspestift avid ftebaical

Collaterta•t 3uient List
12 of 15 3N.6-1/1. Satellite Camunicat.ons Wilding

lndertloor and Fl.oo Plans

13 of 15 S8811. atellite Oanioastions Ddlding
Sectionss Perspective and Technical
Collateral Squipmnt List

1i of 15 1868-i/2ll Keating# Ventilating and Air Conditioning
nlow and Control Diagra .
Technical Are" - ir-Conditioning systems

15 of 15 Bl68-1/n. 3r.ectricel Single-Line Disgram
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